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Graph-Mo’ dies cut downtime 50% 
on deep draw for round vacuum cieaner! 


E ngineers at The Hoover Company had a tough 
problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo^— a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime S05S- The combination of free graphite particles 


and diamond hard carbides in its structure make it out- 
wear other tool steels i to l. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion-^saves time and money in lots of tough jobs. 

Graph'Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parrs, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio, Cable address: "TlMROSCO". 


TIMKEN-STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 



Office of the Associate Director of Engineering 
Cubic Corporation San Diego 11, California 



...the standard transparent plastic 
for small planes, too . . . 


The use of Plexiglas acrylic plastic in aircraft is hy 
no means confined to cockpit enclosures and windorvs 
on the country’s fighters, lioinbers, helicopters and com- 
mercial li ansports- Manufacturers of planes for business 
and pleasure flying, like the makers of the Cessna 310 
shown above, also use Plexiglas — to give their cus- 
tomers unrestricted visibility and good service com- 
mensurate with the elliciency and comfort that are 
built into today’s smali aircraft. 

Plexiglas is the standard material for transparent en- 
closures because it has the required clarity, strength, light 
weight, formability and weathcr-resisiance. Thrmigli- 
Oul the aviation industry, manufacturers count on the 
twenty-year experience of Rohm & Haas Company, 
as the supplier of Plexiglas, for help in solving specific 
aircraft-glazing problems. They also can count on con- 
stant research at Rohm 5; Haas to raise the quality 
of transparent plastic to higher levels, to meet the re- 
quirements of planes of the future. 
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Johns-Manville structural insulations 

offer you unparalleled design flexibility 



And— equally important— they are in- 
tegral structural parts that resist vibration 
and corrosion to keep maintenance and 
replacement at a minimum. 

J-M aircraft and missile insulations are 
made of high-heat resistant alloys enclos- 
ing Thermoflex* refractory fiber felt. The 
finished part Is light In weight, yet possesses 
unusual structural strength and rigidity. 

So whether you're in the blueprint stage 


or in prototype testing, whenever and 
wherever you need HEAT control— call in 
J-M. Our insulation specialists will give 
you the design help you need ... the very 
late.st information on insulation methods 
employing stainless steel, titanium and 
other light-weight, heat-resistant alloys. 

Write Johns-Manville, Box 
14. New York 16, N. Y. In 
Canada, Port Credit. OnL 
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in Aircraft with Big Hydraulic Systems 


New STRATO POWER 65VV 6 and 10 gptn 
variable delivery hydraulic pumps are the 
answer to your BIG hydraulic problems. 
When you need hydraulic power to do big 
things, you need pressure to 3000 psi . . . 
flow to 10-20 or even 30 gallons per min- 
ute and a more favorable horsepower per 
pound ratio than any previous 10 gpm 
variable delivery pump on the market. 


NEW STRUTOPauier 

6 &W GPM HYDRAULIC PUMPS 



STRATOPOWER 65w 6 and 10 gpm hy- 
draulic pumps have all these features and 
more — 

• Better power to weight ratios. 

• Higher top speeds than any other 
10 gpm variable delivery pump 
on the market. 

• Lower system pressurization 
requirements. 

• Better delivery sdiedules. 

Whether your problem is weight, speed 
or deliver}’, you’ll be better off with a 
STRATOPOWER 65w pump. For specific 
application or installation data, telephone 
or write STRATOPOWER Sales Engineer- 
ing. 
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Sperry radar test set 

rides early warning picket ships 


AN/UPM-44B unit checks S-band radar in fiight 


Checking the performance of search radar 
aboard Navy W\'-2 and Air Force RC-121 D 
radar planes is the job of the Sperry 
AN UPM-44B combinaiion test set. While 
these Lockheed Super Constellations patrol both 
coasts 24 hours a day, their radars are constantly 
monitored by AN/UPM-44B test equipment 
to assure peak elficiency at all times. 

Developed by Sperry in cooperation with the 
Navy's Bureau of Aeronautics to meet all 
requirements of MIL-T-945A, this new S-band 
test set combines in a single unit ihe multiple 
funciions of a frequency meter, power meter, 
signal generator, spectrum analyzer and 
synchroscope. 

Compact and portable, the AN/UPM-44B 
provides direct rending of peak or average 


transmitted power and frequency, ft instantly 
detects any deterioration in performance, and 
pinpoints the source of trouble for crewmen to 
take corrective action. Sensitivity, stability and 
bandwidth measurements arc made with pulse or 
frequency modulated signals produced by the test 
set. A gating circuit permits spectrum analysis of 
any selected pulse from a multi-pulse system. 
Write our Microwave Electronics Division for 
additional information covering test sets in the 
frequency range of 400 nic through 40,000 me. 

MICROWAVE ELECTRONICS DIVISION 

S r rn compmv 

I I I MM Great Neck, New York 
DIVISION OF SPERRY RAND CORPORATION 
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MAGNETIC 


How to record 420 channels of simultaneous data 

Boeing >A/rp/ane Company’s flight tests demonstrate an easy way 


Have you ever seen an oscillograph record 
that was eight and a half feet wide? At fifty chan- 
nels per foot this is what it would take . . . which 
shows the decided advantages in the w.ty the 
Boeing Airplane Company solves the problem. 
They put 420 channels of data onto a one-inch 
magnetic tape. Two hours of flight test can be 
recorded on one lOS-iiich reel. 


In a published article, Mr, Arthur T. Snyder 
of Boeing describes their system as a low level, 
low-speed, pulse-width-modulation technique. It 
time-multiplexes S5 channels of data onto each 
of 12 tracks (of 14) on an Ampex 814 Airborne 
Magnetic Recorder; (35 X 12 = 420). The sys- 
tem inputs are variable resistances, thermocou- 
ples, strain-gage bridges and other bridge-type 
transducers. Each is fed to a segment on one of 
twelve rotating. commutators that sample every 
channel 2H times per second. The Ampex 814 re- 
corder running at 3K in/sec. records over 8-mil- 
lion measurements in two hours. 

This recording system used by Boeing is lim- 
ited by choice to data that changes at a slow rate. 
This is by no mean,' a fixed limitation. Certain 
Ampex recorders (Series 800, FR-100 and FR- 
1100) have interehaiige.ible .amplifiers. Each 
track can thus be used with any one of three types 
of recording according to frequency requirements: 

With PWil recording (like the Boeing exam- 
ple) as many as 88 channels of low-frequency 
data can be put onto one track. 

With direct recording up to 18 channels of 
RDB suboanier data of varying frequency re- 
quirements can go onto one track - or very high- 
frequency data uses one track per channel- 


Wi'th F.\f carrier recording one channel of 
data occupies one track and provides high instan- 
taneous amplitude accuracy. FM is particularly 
suitable for shock and vibration records. 

When a recording containing a large number 
of channels of data is reproduced, another of mag- 
netic tape’s advantages becomes apparent. The 
data can be reproduced in electrical form. Con- 
sequently it is a relatively sim- 
ple matter to unscramble the 
channels by automatic or semi- 
automatic means. Any combi- 
nation of channels can be 
scanned, correlated and fed to 
computing devices. These for- 
tunate faculties of magnetic 
tape help reduce the handling 
of vast amounts of data down 
to a task of wieldy size. For 
example in the Boeing flight 
tests already mentioned, all 
data is published within two 
or three days after the test instead of from sev- 
eral weeks to several months later as by previous 
methods. 





If you have a specific problem intxjftnng large 
amounts of data or unusual combinations, Ampex’s 
application engineers will be pleased to furnish 
further information. More of the capabilities of 
magnetic tape will be discussed in this continuing 
series of bulletins. Would you like to have copies 
mailed direct? If so, write Dept. UU-4. 




FIRST IN MAGNETIC TAPE INSTRUMENTATION 
934 Chaatzk Stbeet • Redwoob City, CALiroaxi* 
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seeing a hot one... on Hallamore captive TV 
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New 1957 Engineering 
Data Book from World’s 
Largest Producers of 
Ball/ Bearing 
Screws and Splines 


SAGINAW b/b SCREWS arc w%.93% efficient (com- 
pared to 15%-20% elErirnry of .\rme acrews). Require % 
LESS torque and power for same linear output— with conse- 
quent weiglit, space rcdiielione. Function normaUy at —75° 
to -|-250° F. Two types: precision-ground or commercial 
rolled-tbrccd. Have been built in. to 3914 ft- long- 


3b pages crammed with time-, work-, and money- 
saving facts: Princijilcs ■ Types • Basic Operations • 
Coupling Methods • Efficiency • Versalibty • .\cl- 
vanlages • Selection Factors • Design Data • 
Sample Problems, etc. 


s 


<^4JVCUJI/ 

ScrcAin Cs J^pXuie^ 


SAGINAW b/b SPLINES I.avc 40 times huvr coiffciiW 

of friction thatl sliding splines: transmit or restrain high 
torque loatis far belter; permit vital power, weight, space 
reductions. Have been designed 3 in. to 10 ft. long. 

SEND FOR YOUR FREE COPY TODAY 




Canadair engineers required a light weight, compact, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 
because it excelled in meeting these qualifications- 
The experience of 40 years’ service to the aircraft 
industry, coupled with knowledge and facilities 
for both electrical and mechanical power ffansinission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 


Western Gear is light Height, cotnpMI and thoroughly reliable. 
Both the motors and gear hox are Western Gear manutactured. 

engineering experts in our Aircraft Division. 

Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
sysients, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 1 82, Lynwood, California. 


PLXNTSXT LYNWOOD. PASADENA. BELMONT. SAN FRANCISCO (CALIF.). 
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“oops! headwinds” 


Spotting a headwind is easier than read- 
ing a windsock for military pilots these days. 

GPL’s Doppler auto-navigation systems 
teD them "Headwind” - and how much — 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel - and provide a priceless margin o/ 
safety. 


GPL Doppler auto-navigators are bring- 
ing about a revolution in flight. Their bene- 
fits will one day soon extend to everyone. 



GENERAL PRECISION UBORATORy INCORPORATED. Pleassntville, N. Y. 

SEE US AT DAVION I.I.E. MEEIING, MAY IS-IS 
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EDITORIAL 
Nuclear Storm Clouds Gather 


International events of the past few weeks have seen 
j pronounced drift toward an erentiial showdown bc- 
t«’cen the U.S. and the Sor iet Union in tlic diplomatic 
maneuvering of nuclear sabre rattling. Both of these 
nations now possess the capabilits of large scale nuclear 
attack to bolster their claims of massive rctaliators’ force 
to be applied against any breaker of the uneasy peace 
that now grips the world. So it is small wonder that 
allies in both camps and neutrals are hccoraing increas- 
ingly uneasy over this situation. 

Perhaps the most important dcsclopment is the virtual 
abdication of Britain as a prime military power in the 
nuclear era. Defense hfinistcr Dnncan Sandys has made 
it cleat that Britain is abandoning the primary rcsi»iisi- 
bility for its own defense and placing (Xitaniount reliance 
upon the nuclear warfare caiwhility of the U.S. 

'I his is a bitter pill for proud Britons to swallow. But 
it is a decision dictated by considerations of purse rather 
than pride, llie sad truth is that Britain can no longer 
afford the costh' investments required for research and 
dcrclopmcnt of modern weapon ssstems required bv the 
supersonic nuclear era. Britain was alreadv lagging badly 
in this development race before its gor ernment acted to 
rcliese itself of the costly nuclear airpower elfort- 

lii effect, Britain is gambling that tlrerc will be no 
major war for another three to fir e years. For it will be 
at least this long before the 1, 500-mile r.mgc guided mis- 
siles that it hopes to get from the U.S. will be produced 
arid delivered abroad in sufficient qnantits to constitute 
a genuine retaliatory threat to potential enemies within 
this range on the European continent. The Douglas 
Thor missile being dcs’clopcd under USAF s|xmsorship 
is still ill the early experimental development stage as 
is its possible alternate, the .^^mv'.s Jupiter developed at 
Kedstone Arscnal- 

This is the second time since the end of World War II 
tliat tire British have taken a calculated risk on their 
aerial sveapons development program to save a large slice 
of liioncs’- .’\t the end of World ^\'ar II. British weapons 
policy was predicated on the gamble that there ssould 
be no major war again for at least 10 years. The air- 
power dcsclopmcnt program ss-.is aimed at skipping a 
generation of new weapons and jumping directly to the 
high subsonic fighters and bombers that were .scheduled 
to be in scrsicc by 1935. In the meantime, the Royal 
\ir Force was forced to make do with the relativciv low 
speed, straight winged \’anipirc and Meteor jet fighters 
that w’erc developed during the closing phase of W'orld 
War II. 

Outbreak of the Korean war in 1930 pros ed the Britisli 
|)lanncrs had made a bad gness. The Rosal .Air I'orcc 
liad no jet fighters capable of niatcliing the sweptwing 
Russian MiG-13 that appeared oser Korea late in 1930. 
The burden of air defense of the United Nations coali- 
tion fell upon the US.AF F-S6 Sabre jet, where it las- 
heavily for the next five \-cars. Only those fighter pilots 
and war correspondents who w ere at Kimpo and Suwon 
airdromes during the fall and winter nf 1930-31 know 
the full .stors- of how badly the British Meteor jets were 
i-mtekssed when thev attempted battle w'itli the MiG-1 5s. 
Nor were the new aerial wca]3ons planned for 1933 ready 
at their appointed hour. 


To back up the Sabres’ performance in MiG alley, tire 
massis-c retalrators capability of the B-36 and B-47 atomic 
bomber fleet svas the sole resource available to the United 
Nations coalition to prevent the spread of the Korean 
war into a larger conflict. Since the Korean w-at, there 
lias been a fashion among critics of nuclear airpower to 
cite all of the bmshfire wars that har e broken out despite 
the exclusive possession b\- the U.S. of this capability. 
Tliis seems to us to be viewing tlic situation through 
the wrong end of the telescope. Tlie teallv im|50rtant 
fact is that from the crisis of the Berlin blockade in 19-48 
forward no major war has developed, lisery brushfire 
tlius far has burned out witliin its geographic boundaries 
witliout s)3reading because this nuclear retaliatory force 
existed. 

Tlic U. S. monopoly on massive nuclear retaliatory 
capability began to dissohe in 1955 when the Soviet 
Union demonstrated that it had nuclear weapons and 
both medium and long range jet bombers with which 
to deliver them. More rcccntlv the Soviets has-e boasted 
of an intermediate range ballistic missile capability to 
supplement this jet bomber force. And there is reason 
to believe the Russian claims in this field have sonic 
solid basis. 

At the time nf the Suez crisis, the Soviet threat nf 
missile retaliation plai'cd a significant role in check- 
ing the Anglo-French invasion of Fgvpt. .Apparenth' 
encouraged bi' this reaction, Soviet Premier Bulganin 
is now plaving this same card against the smaller NATO 
countries to bluff and scare tlicui out of continuing in 
tile solid jahalanx of \3'e.stem power. 

Norway. Denmark and the Netherlands hai-c been 
rccijiieuts of Bulganin's notes tlircatcning massive re- 
taliation if they take an actii-e role in any military action 
against the Soviet bloc. Indications are that the NATO 
countries are not reads- to change policy in the face of 
this Sos-iet bluster. 

If this is true, the Stis-iets are in the position of a poker 
plascr who finds his hand not strong enough to stay in 
the game and must either lose his ante or pluck sonic 
new and hopefully better cards from the deck. It will 
he interesting to sec whether the Sos iet subsides in these 
missile threats or .stages some spectacular public demon- 
stration of its capabiliri- to back its hand. The latter 
was U. S. policy in staging its round-the-world nonstop 
flight of B-52 bombers demonstrating for all to see that 
oiir rctaliators- power was no m\ th. 

The combination of British dependence on US.AF mis- 
siles and the dei'clopment csclc looming for those missiles 
to liecomc operational poses a critical problem for the 

A\'ill tlie B-32 fleet of the Strategic .Air Command 
retain its current high degree of retaliatorx' potency for 
the full period before long range missiles can take over 
this function? 

Or will we face a daii|crous gap between the time 
the B-32 fleet is dangeroush- far down the obsolescence 
curve and the missiles become cffcctii-e wca|X)ns? 

Present outlook is that neither Britain nor the U.S. 
are prc|3aring to dei-elo|) a generation of interim wcapniis 
to fill this dangerous g-.ip- 


— Robert Hotz 




up on 


its 

tail-of 

TITANIUM 

Most of the tail section and many other vital parts 
of North American’s F-IOOC supersonic fighter 
are made of titanium. It not only reduces 
gross weight by several hundred pounds, it 
withstands the searing combination of engine 
and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-lOO, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium. 
Here's why— Titanium's high strength-weight 
ratio ... its freedom from stress corrosion cracking 
... its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 
essential part of high-performance aircraft. 

REM-CRU led in the development and 
production of titanium for aircraft applications. 
And REM-CRU’s enlarged facilities mean 
prompt delivery of the titanium grades, sizes and 
shapes you need— including new high-strength, 
weldable alloys. What’s more, REM-CRU 
is always glad to share with you the wealth 
of titanium data it has available. 


FtEM-CFtU 

TiTAMIUM 
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Honors and Elections 

Ihc Air Roscaceh and Development 
Command. Baltimore. -Md . ssas named 
tectpieol of the Daedalian Tropliv for 1956 
1)1 Gen. Nathan I-. Isviiiiiig, USAI- Chief 
of Staff, Gen. TImnias D. White. USAF 
\'ice Chief of staff presented the silver 
cup to Lt. Gen. Thoma-s S. Power. Com- 
mander of ARDC. lire trophy Is presented 
annually to the US.\I'' major command 
lias'ing the most cffcctise aircraft accideiU 
prevention program. 

Harry K. Guggenheim, president of The 
Daniel & Florence Guggenheim Founda- 
tion, has received the Laura Taber Barbour 
-\«ard. The award, wliich Is administered 
by Fliglit Safety Foundation, liio.. was 
created to recognize notable acliiesement in 
the promotion of safety in ait Right. 

(Contiriued on p. 1 SI ) 


INDUSTRY OBSERVER 

► Russia’s intennediate Range Ballhtic Missile (.AW March 12, 1956, p. 98) 
has a burning time of approximately 125 sec., a sea level thrust of aproxi- 
niatcly 275.000 lb. M'eight of the missile at burnout is about 15,000 lb.; 
gross weight at takeoff is approximately 150,000 Ib. Missile is now fitted 
with rounded nose cone. 

► Pobris inertial guidance jMckage will nndergo acceleration and vibration 
tests this suniiner at the Supersonic Naval Ocdnancc Research Track. China 
Lake. Calif. Massachusetts Institute of Technology lias the overall respon- 
sibility for the |>ackagc which will be built by General Electric. G. E. also 
will build the shipboard fire control system for Polaris. 

► Packard-Bcll rcccired a contract for work on a chain of guidance stations 
throughout Africa in connection with the testing program for USAF's Thor. 
Douglas-diTcloped Intennediate Range Ballistic Missile. 

► Boeing is proposing a new wing for the B-52 designed to give the strategic 
bomber a significant increase in range. 

► Wright Air Development Ceuta Mutetiuis Laboratory lias a liigh-priority 
Strategic Air Command requirement for a parachute that can withstand JP-4 
jet fuel fires for periods of 4-10 sec. 

► Packard-Bcll Aircraft received a sub.stantial oida for work on the guidance 
system for USAF’s Thor lutcrmedbtc Range Ballistic Missile. 

► industry is showing svidespread interest in Army's aerial jeep coinpctition. 
Army is now considering 28 designs from 21 contractors, some of them 
major Air Force and Navy weapon system builders. Typical entry measures 
10 by 20 ft., carries a I.OOO 1b. payload and has a limited range of about 
25 iiii. at a speed of 30 kt. 

► Bell Aircraft’s XV-3 coiivcrtipbiie is scheduled to begin tests vrithm the 
near future in National Advisory Committee for Aeronautics’ wind tunnel 
at Langles' P'ield, Va. 

► Northrop received a new USAF order for an adidtional 50 Siiark subsonic, 
turbojet-powcrcd missile with intercontinental range. 

► Work is well advanced at Marquardt Aircraft Co. on nuclear ramjet engine, 
although powerpiant has not yet reached the hardware stage, 

► Siiccma is dciclopiiig an aerodynamic afterburner system which csentually 
will replace the present mechanical flame catching deiicc. T’lic new tech- 
nique consi.sts of the injection of air (bled either from the coinptcssor or 
from the combustion chamba) into the main jet flow so as to (orm fluid 
screens. 'I'licsc scrccii.s in turn set up iiiicro-vortexcs and thus facilitate the 
propagation of the flame. 

► Moranc-Saulnici has registered it.s first civilian order for its four-place execu- 
tive [et aircraft, the 760 Paris. Order was placed by the Shah of Iran. 

► Army conducted tests to determine flight characteristics of a helicopter 
with wings. N'chicle used in tests was old Piasccki HRP-1. 

► Convair srill incorporate a skip flow generator into its upward ejection seat 
for high |x.'rformancc aircraft. 

► Monthly production rate for Dassault Super Mvsterc B.2 fighter-bomber 
is scheduled to reach 15 before the year’s end. I'irst production model was 
flown I 'cb. 27, and first French air force squadron using the B.2 is scheduled 
to be fotmed sometime this fall, 

► Army’s air transportable Package Power Reactor prototype stationary 
nuclear powa plant achieved a chain nuclear reaction for the first time 
earlier this month. Output of reactor, now undergoing tests at Ft. Bclvoir. 
Va„ will be 1,855 kilowatts. 
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Constant speed air turbine drives are a Stratos specialty — 
an outstanding feature is their ability to hold speed within±of 
Vi of 1 % from no load to overload conditions. 

Particularly significant are the safely precautions designed into i 
rugged units. Besides an inherently sound design, each model ii 
porates an integral overspeed protection system — independent o 
governing system — which shuts down the turbine mechanically. C 
speed trips are of several types — some resettable in flight — so 
the best arrangement for each installation can be selected. 




Washington Roundnp 


Protest For R&D 

W'atcli for increasing protests against the cool attitude 
of Pentagon civilian administrators tow-Jtd rcscarcli and 
development. Rear Admiral John I'i. Clark, Director of 
Guided Missiles for the Chief of Naval Operations 
pointed file way last week in a speccli to tlie Institute 
of the Aeronautical Sciences at Cleveland. 

In defense of multiple development projects. .Adm. 
Clark said that fast progress has been made but the 
reliance on one apprnadi to tlie missile probiem could 
have resulted in no missile at all and a huge waste of 
monev. He also cited the case of an automobile com- 
panv that paid the way for 12 developments before 
settling on one automatic transmission for productioii- 
llic Navy, in contrast, has selected two air-to.ait missiles 
out of six dcvelopnicnt projects. Adm. Clark quoted a 
General Motors Corp. executive and scientist as saving 
that "guided missile problems must be approached from 
the research nitlicr than the design point of view ." 

Vanguard Cost 

'I'otal cost of tile Vanguard satellite program may never 
be known. I'und.s are provided separately from reguiat 
Defense Department appropriations bv tlie Bureau of 
tlie Budget. Other branches of the armed forces, in 
addition to the Navy, arc providing facilities and man- 
power. Navv Sccrefarv Thomas S. Gates. |r,, says the 
Budget Biirrau already has been asked for additional 
funds to finance the project. Mcanvvhiie, the initial 
rocket engine delivered bv General Electric Co., ivas 
turned down by the Glcnii I.. Martin Co., prime con- 
tractor in the Vanguard project, for failure to meet 
specifications. Sccretarv' Gates says corrections will be 
casv and will not delay the firing, which he expects 
to take place late next seat. 

Overselling Penalty 

Civil .Aeronautics Board will soon hike formal action 
against sclieduled airlines that have been deliberately 
overselling flights as a hedge against no-shows. James 
Anton, chief of CAB’s compliance section, told the 
House Commerce Committee last week that complaints 
had been drawn up and will be filed shortlv against 
"flagrant” violators who still persist in overbooking 
flights despite earlier warnings bv the CAB. 

In another move, the Ait Traffic Conference adopted 
a Ss no-show penaltv ruling to go into effect on Sept. 
1> if approved bv tlie CAB. Hie airiinos, however, 
modified tlic minimum time limit on ticket pickups to 
sO min. before flight time, although reservationists will 
encourage earlier ticket pickup. .A reconSmiation ruling 
rcquuing passengers to confirm return and continuing 
space SIX hours before dep.irture time will be rc-estab- 
lishcd July Is, 

Permanent Certificates 

Outlook is good for tlie enactment of legislation pro- 
viding permanent certificates for domestic all-caigo carri- 
ers. Senate Commerce Committee already lias approved 
the measure. Carriers tlut would be affected are: 
Sliek Airways, The hiving Tiger Line, Riddle Airlines, 
and AAXICO. 

Meanwhile, Chairman W’arren Magnuson (D., W'ash,), 


of the Senate Commerce Committee, has introduced 
legislation providing permanent certificates for carriers 
operating between the U.S. and Alaska-Northwest Air- 
lines, Pacific Northern Airlines and Alaska Airlines. 

Information Clash 

Members of the House Government Information Sub- 
committee are clashing with top Defense Department 
information officials as to whether recent directives issued 
bv Defense Secretary Charles Wilson will increase or 
ciit off the flow of information to the public- 

llie directives are a partial implementation of the 
recommendations of a special advisory committee headed 
bv Cliarles Coolidge (,AA\' Nov. 19. p. 28). .A new scries 
of directives to complete implementation is expected. 

Subcommittee Chaimian Rep. John Moss (D-. Calif.) 
cliarged that the recommendations "erect new and higher 
barriers to the flow of information," 

Robert Dechert, the Defense Department's naw gen- 
eral counsel, denied tliis and Alurray Snyder, now 
Assistant Sccretarv of Defense for Public Affairs, prom- 
ised tiiat "several montiis from now we will he able to 
produce a record that will be consistent vvitlv the objec- 
tives of the subcommittee and with the objectives of 
tlie news media tliat liavc been so zealous in fighting 
for and protecting the peoples' right to information,” 
llicrc was unanimous agreement on one point: Tliat 
the flow of infonnation hinges largely on the "attitude" 
of the responsible iiiform.ition personnel. 

Moss commended Dechert and Snvder for being 
"liclpful and cooperative”— a sharp contrast to the con- 
tinual chaiges of obstructivcncss directed by him to 
former .Assistant Secretary of Defense for Public .Affairs, 
Robert T. Ross. 

Flight Recorders Too High? 

Airline industry' is objecting to the proposed installa- 
tion of flight recorders on all aircraft because of the 
cost involved- During oral arguments last vveek before 
the Civil Aeronautics Board, whicli is considering the 
proposal, it vv-as estimated that the initial costs to air- 
lines would total S6 million, llie device would record 
altitude, compass headings, speed and time and is built 

to resist terrific impact and fire. The information 
recorded would be valuable in the event of a crash. Hear- 
ings arc being held to determine whether the C.AB 
siiouid order airlines to install tlic recorders. 

Northeast Stock Case 

Sen. llcnrv Jackson (D., W'ash.) will preside al liear- 
ings-scheduled to start May 1— on an alleged "leak” 
of iiifonnation from the Civil Aeronautics Board last 
fall on the award of a New York-Miami route to North- 
east Airlines. The staff of the Senate Permanent Investi- 
gating Subcommittee completed an investigation late 
last year, and the case lias been on tlic agenda for licar- 
mg since tlie session convened in January. It was 
postponed because of the occupation of Sen. Jolm 
McClellan (D„ .Ark.), committee chairman, with labor 
racketeering liearings Ijcforc anotlicr committee. It 
now lias been agreed that Sen. Jackson, second ranking 
member, will lake over the case. Heatings arc expected 
to last no mure tlian two or three days. 

— W'asliington staff 
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CAA Proposes Expanded Airways Plan 


Six-year plan drafted to ]>reak trailic. bottleneck; 
Vortac coverage would be provided entire IJ. S. 


By L. L. Doty 

Washington— Dttiiils of ;m oxp.nidcd 
iiitn-ays plan tliat calls for complete 
\'ortac coverage over the entire U.S. 
lip to 75.000 ft- b> 1962, were disclosed 
lust neek by the Ci\'il Aeronautics Ad- 

ITie vast pro|cct, svliich embraces 
CA-A’s original telescoped three-year 
plan and also |>roposes eventual auto- 
matic control of traffic, is a major step 
toward a breakdown of traffic bottle- 
necks througli tlic use of elcctronie 
computers, Vortac and a radar system 
tliat includes long-range, airport sur- 
\eillance, ysrecision approach, sccomlar; 
and surface detection cqui|>nicnt. 

I'lill iniplennHitation of the- program, 
to be known as the si-x-vewr federal ait 
nav plan, is scheduled for 1962. Hs 
tlien, C,\,A predicts it will be iiaiulling 
25 million civil aircraft operations an- 
nually as compared with 1 5 million last 
icar. Cost of the system— S8I0 mil- 
lion for facilities. 6425 million annually 
to operate and maintain. 

What Plan Provides 

Highlights Ilf the projectecl svstera 
oliich underscores inere.iscd traffic ca- 
pacity and extended coscnige as basic 

• Elimination of the incompatible four 
course L/Mh’ range facilities and the 
'inplementation of rho tiicta (distanee- 
Iscaring) coverage on existing and 
planned airu-ays as low as 700 ft. above 
the ground. .Additional rlio/thct.i facili- 
ties and terminal aids will be estab- 
lished on ainvays and airports expected 
III generate increased Miliimcs of traffic 
in the future. To handle higli-altitudc 
turbine .litcr.ift, intcrfcrcncc-free rho/ 
theta enverage- from IS.OOO ft. to 75,000 
ft. will be established over the entire 
U.S. 

• Additional rho/theta facilities will be 
I'laced into service on liigli-deiisity air- 
nays and airports to permit lateral sepa- 
ration of aircraft on multiple-express 
airlancs and on in-and-ont airport 

• Victor ainsays (VIIF) will be revised 
to reduce traffic conflicts and [KTmit 
wider use of express ainvays. 

• Stratification of air space to allow safe 
segregation of long-haul and short-liaul 
traffic and to permit climb and descent 
tracks to and from hi|h-a]titiidc strata. 

• Installation of precision ajiproach aids 
with ILS and intensitv approach lights 
.IS a means of reducing visibility and 
coiling minimums. 


• More flexibility in the use of radio 
fixes by employing distance nicsisuting 
ecjiiipiiient and tracks for position rc- 
jjorting at critical points. 

Warning From Pyle 

Administrator fames T. Pyle uanicd 
lli.it success of the plan depends largely 
upon full-scale research and develop- 
ment, ixirticuhirly in the later stages of 
implemciitatioii. lie said a 'develop- 
ment plan” nill bo infrocluced this year 
to augment airways evaluation projects 
conducted by the C,\.\ 'rcelmical De- 
velopment Center. 

However, Pvle told the House Appro- 
priations Siibcimmiittee that the S2.S 
million requested in the h'ivcal 195S 
budget fur I'ccliiiical IKcweloimicnt 
Center operations reiire.vcntcd about 
ime-tlurd of the research effort cemtem- 
platecl. li.irlicr, I.liivd I’enjer, a mem- 
ber of the .Aviation ^^leilities Planning 
Group headed by Kdward Curtis, pre- 
clictecl that aclequatc evaluation facilities 
would cost up to S50 million a year. 

'Ilic plan has been endorsed bv presi- 
dential aide Curtis and was approved 
by the ,\ir Coordinating Committee 
•iflcr a thrc'c-immth review of the pro- 

'I he six-year plan closely parallels the 
basic Curtis plan as it is nuvv known. 
Howevor, differences on the subject of 
[lositive control of all air traffic may 
arise. Curtis has indicated that the 
''see-and-be-scen" principle must be rc- 

serted that all traffic will be under .some 
sort of positive control within five vears. 
Vortac Largest Item 

Ijrgcst item in the program is \'or- 
tac. which was adopted last September 
in a compromise agreement between 
civil and militarv aviation to combine 
tlie rho features of 'I'acaii vvitli tlie 
theta fc-.iturcs of VOR i.AW Sept. 5, 
p- dl)- 

I lie A'lirtac program lias liccn given 
top ptioritv bv the C-A.A, and funds for 
its installation amount to S255 million, 
or almost one-third of the total cost of 
all facilities required for the six year 
pi, 111. .\miiial iiiaintonaiiec and opera- 
tion cost of A'ortac is estimated at S72 
million beginning in 1962. 

Commerce Sccrctarv Sinclair A\'ccks 
said the Maritime .Administration's ship 
construction program had been reduced 
bv S25 million to absorb the cost of the 
initial A'ortac progr.iin. Hist installa- 
tion of a A'ortac gtinind unit is at Pliil- 
lipsburg. Pa. 


Basic coverage of Vortac will be up- 
wards of 700 ft., and signals will pro- 
vide 'all airspace" coverage above alti- 
tudes of 18.000 ft. mean sea level. 
C.AA lias dctcnniiied that A'ortac must 
be installed in a crash program at 500 
locations before 1960 in order to meet 
civil and military jet requirements. PvIc 
has admitted that the unexpected surge 
of orders for jet transports "caught iiv 
hy surprise.” 

'.A tobil of 1,250 A'ortac installaUoiiv 
arc scheduled for completion bv 1965. 
Commissioned distance mea.vuring 
equipment in tlie present system will be 
retained until 1960 exce|)t where fre- 
quency conflict demands a pliasing out 
of the units. No further DME will be 
installed. Existing A'OR units vvill be 
suitably modified to integrate Tiican 
upahility. 

Expanded Radar Coverage 

•An important key to the over-all pro- 
gram is tlie expansion of radar coverage. 
Use of long-range radar, .airport sur- 
veillance radar i.ASRl and the air traffic 
control radar beacon system (sccondatv 
radar) will allow better utilization of 
aitsjxiee and a reduction of controller 

Ticd-in with aitvvavv radar is the fur- 
ther development of better displavs that 
vvill stand-up under davlight conditions. 
Projection techniques arc now under 
evaluation study at C.A.A's Technical 
Dcvchipincnt Center (.AAA' Oct. 29. p. 
401. 

l.ong-r.inge radar is expected to re- 
lieve traffic bottlenecks bv separation 
of aircraft on a spot basis in place of 
the restrictive time separation now rc- 

Tirst pliasc of the long-range r.id.ir 
program calls for the implementation 
of extended tcmiinal area coverage dur- 
ing the Fiscal Years 1957 and 1958. .At 
present, long-range radar is in operation 
at the AVashington air route traffic con- 
trol renter, and I'PS-8 equipment has 
been su|>plied by the Navy and .Air 
Force at New York and Norfolk pend- 
ing C.A.A procurement of long-range 

'Hic immediate plan prosides for 
complete overlapping radar coverage 
hchvccii Bo.stnn and Norfolk for trial 
use of the system. 

En route coverage for congested ait- 
vvays and high altitude coverage-above 
1 5,000 ft.— is scheduled for iiistallatiuii 
in 1958 and 1959. .Although the plan 
indicates a need for 75 long-radars, 
C.-A.A feels this will he insufficient fur 
full coverage. .An interchange of radar 
systems hetween the C.A.A and tlie .Air 
Defense Command is anticipated a.s 
one means of absorbing a part of this 
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Jeficiency and a joint CAA/.ADC 
planning group has been established to 
.study radar rcquircinents. 

CAA warns that additional funds will 
be required for the long-range radar pro- 
gram to cover future costs of new elec- 
tronic features, introduction of im- 
proved equipment and relocation of 
facilities as found necessary by opera- 
lional experience. Total cost of long- 
liingc radars is exjiectcd to reach 586.6 
million during the six year program. 
Maintenance and operating costs will 
amount to S71 million annually. 

•Airport surveillance radar and mili- 
tary radar approach control facilities 
such as RAPCON vvill continue to be 
important parts of Common System. 
.ASR will be implemented at all major 
transportation hubs, or at any airport 
having C.A.A airport traffic control serv- 
ice and 2.000 or more annual instru- 
ment approaches. 

.A total of 70 -ASRs vvill be installed 
during the next six vears in addition to 
tlie 45 ciirrentlv in operation. 

Precision approach radar will he 
cstablislicd iit 20 locations during the 
next si.x years. Twenty-three arc now 
in operation. Criteria of 3.000 or more 
instrument approaches annually as a 
standard for PAR installation is now 
being met bv several airports but pro- 
aircmcnt has been temporarily shelved 
in favor of other equipment considered 
of greater importance. 

Surface Detection 

Airport surface detection equipment 
i.ASDE) for use in ground control of 
traffic has been under CAA evaluation 
vtiidy .since 1951. Extensive test, were 
undertaken at Indianapolis and Minne- 
apolis and final operational tests were 
made at Idlewild Airport, New York. 

C.A,A expects to place orders for 
.ASDK in Fiscal 1958 provided addi- 
tional evaluation supports earlier find- 
ings. If demonstrated to be satisfac- 
tory. ASDE will be installed at 74 
Iiications- 

Total procurement and installation 
cost of ASR. PAR and ASDE will 
anioimt to S5S.5 million. Operation 
and maintenance costs will be 559.5 

.Air traffic control radar beacon svs- 
lein or secondary radar will cost 5^4 
million. The radar beacon is still in 
the dev elopment stage, but C.A.A hopes 
to install 188 beacons for civil suneil- 
lance radar svstems bv 1962 and an 
additional 42 for all operating and 
planned civil PAR system.s. 

Tests on partially completed compo- 
nents of the beacon system have liccn 
conducted since 1954. and a nine sta- 
tion in-service testing of tlie svstem will 
begin as soon as all components are 
iivailable. 'Ilic beacon program is spon- 
sored by the Air Navigation Develop- 


CAA is actively' pursuing a develop- 
ment program involving the automatic 
tollcction, |)roccssing. transfer and dis- 
plav of control data in a move to elimi- 
nate manual performance of control 
functions by controllers, Electronic 
data processing (datamation) techniques 
arc now under development at the 
Technical Development Center (,AAA' 
Nov, 12, p. 83). 

First pliasc of the system calls for 
automation teletype switching centers 
to route messages to proper centers 
where they will he fed into digital com- 
puters and magnetic storage drums. 

Bluest barrier to the use of elec- 
tronic data processing techniques is 
that centers receive aircraft flight plan 
information in void form— a form com- 
puters cannot accept. However. Pyle 
is optimistic over tfic potential of flic 
new techniques and says "automation 
holds real promise for the future” but 
admits "it is still pretty far in the 

Other Projects Planned 

Other projects planned by CAA for 
the six-year plan; 

• Air route traffic control centers. A 
small number of new centers may be 
established to ease workload and reduce 
costs of remoting radar and data com- 
munications. A total of 5105 million 
vvill he required for relocation of cen- 
ters, improvements to accoinmodatc 
radar equipment and expanded quar- 
ters to align control functions effi- 
ciently. 

• Direct center controller-pilot radio- 


telephone service. Plans call for radical 
improvement of air-to-ground commu- 
nications. CAA wants to eliminate air- 
line intermediaries in coinmunication.s 
and provide direct communication be- 
tween controller and pilot. 

• .Airport Traffic Control Service— S29.S 
million is needed for improvement, re- 
loeatlon and modification of control 
lowers. The plan provides for the addi- 
tion of 77 towers during the next six 

• Phasing ont of various navaids is ex- 
pected during the next six years. These 
include 75 me fan markets, 185 L/MF 
nnn-dircctional radio beacons, 832 ait- 
wavs light beacons. The nuniba of 
airwav liglit beacons reached a pe.ik of 
2,02(3 in 1945. 

• Direction finding equipment. VHF/ 
lUIT' Dl'E will be iiisballcd at all long- 
range radar and ASR locations. Deliv- 
erv of the first 60 sets is nowin progress, 
but no inskallations arc piograinmcel 
for Fiscal 1958 because of more press- 
ing requirements. 

• Instrument Landing System— 558 mil- 
lion is allocated for II.S installation 
during the next six vears. This vvill 
include the addition of 1 19 ILSs to the 
158 now in operation. Future budget 
requests will provide for the addition 
of a second II.S at airports hogged 
down by heavy approach traffic. ACC 
lias recommended pliasing out of DME 
equipment and the addition of Tacan 
distance equipment to 70 ILS's by 
I960 to meet jet transport requirc- 
incnls. .All ILS eventually will he so 
equipped. 



Spanish XC-6 


S|iaiiisli XC-6 supersonic, delta-wing light fighter designed bv Germany's Willi E. 
Messcrschiiiitt for Hispano Aviacion S. A. is powered by a Bristol Orpheus turbojet engine, 
i’mpused armament for the area ruled fighter includes two 36 nini. His|xino cannon. 
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Canadair Re-Enters Transport Market 



Montreal— Ltd., which will 
Iniild under Ro>ul Canadian Air I-'orce 
contract a Bristol Orion turboprop- 
powered \cr5i0n of its CL-28 maritime 
iccomiaissiiiicc plane, will offer ;i civil 
transport version to international air- 
lines, priced at approximately S3* mil- 

Under an agreement with Bristol 
.\eroplanc Co.. Canadair acquired 
world sales rights for a commercial 
cargo version, limited sales rights for 
the civil transport \crsion in the U. S„ 
Canada, the Scandinas ian countries and 
Switzerland, and conditional rights in 
' arious countries for the military trans- 
port airplane. It has exclusive ssorld 
'•ales rights for the CL-28, 

Conadair Versions 

The RC-^F order and .subsequent 
Canadair civil offer brings into exist- 
ence a Canadair design family sired by 
the Bristol Britannia, which is powered 
by Bristol Proteus turboprop engines. 

Canadair's versions of the airplane: 


• CL-28, designated the CP-IOG .\rgus 
by RCAF. Powered bv Wright 3350 
Turbo-Com[xmnd piston engines for 
long range at low altitudes, tins airplane 
ictaincd wings and tail of Britannia but 
has cxtcnsisc fuselage changes for its 
milipiry anti-submarme mission. 

• CL-4d tnmsport version for RCAF. 
Using the 5,000-cslip. Orion, it will 
carry 120 p;isscngcrs or a m.ixiimiiii par- 
load of -13,000 lb. of cargo. Cruising 
.s|)ccd will he about 400 mpli., range 
4.000 mi. 

• Civil version, designated the CL-44 
also, pending po.ssible name clinicc bv 
a eiistomer. 

Dimensions of the RCAF version, 
designated CC-106 by that senice, are 
tlic s;imc as the Britannia 310 long 
range transport; 124 ft. long. 10 ft. 
Itingcr than the CL-28 fuselage; 142 ft. 
s|un and 36 ft. 6 in. height, same as 
the CL-28. 

First RC.\F deliveries .arc scheduled 
for late 1950, Bcc-ausc nianv of the 
same figs, tools and fixtures can be used 


from the CL-28, now in production, 
lost saving will be substantial. 

RC.M’’ contract was described only 
as a multi-million dollar order. How 
ever Canadian government officials 
have referred in Parliament to an order 
Ilf eight. I'ohil produetion undoubtedlv 
Ijc larger, for the RC,\I'' to lighten the 
effect on Canadian budgets usually or 
dets aircraft in small batches over a 
period of scs cr.il years. 

RCAF Replacement 

I'r.msjxirt will replace RC.-M 's North 
Stars. Seventv of these Rolls-Royce 
Merlin-powered tr.m.sporls Ixiscd on the 
Doiigliis C-54 and DC-6 designs were 
liuilt. Trans-Canada .^ir Lines operates 
North Stars, hut is committed to .1 
^'ickc^s Viscount and \'angiiarcl rc- 
equiimient ptogr.im. Canadian Pacific 
.•\irlincs, with five Britannias on order 
at a cost of 53 million each, is a po- 
tential CL-44 customer. 

Canadair has sought to re-enter the 
commereial tran.S|Jorf field since the 
end of the North Star program seven 
vears ago and its abortive CD21 pro- 
posal for .1 DC-3 replacement. 

'The Orion engine, flown in a Britan- 
nia test lied since last .August, is twin- 
spool su|>crchargcd engine which is. in 
effect, an 8,000 csh]). engine but gov- 
cnicd to deliver a constant 5,000 eshp. 
from sea level to 13,000 ft. This, Bristol 
says, will permit the aircraft it powers 
to hike off at maximum gross weight 
from anv airport in the world, irre- 
spective of elevation. 

Orion will develop 3,800 eshp. a! 
30.000 ft., which, Bristol says, is 30^ 
as much |>o\ver again as a conventional 
turboprop at the same altitude. At 
cnii.sing altitude. Bristol says, the Orion 
fuel consumption is superior to turbo- 
Compound piston engines. 

In territories where Canadair has 
rights. Canadair is prepared to supple- 


USAF Changes Plan, Gives Firm 
Schedule to Nuclear Plane Project 


ment the number of Britannias that 
will be built. Commercial sides effort 
for the transports will be coordinated 
with Bristol. 

Canadair is a subsidiary of Ccnctal 
Dynamics Corp., whose Convair Divi- 
sion produces the Convair 440 twin 
piston-engine transport and is start- 
ing production of the 880 tutbojet 
fra n.s port. 

Sales program also w ill be at least in- 
lunnally cooidiiiatcd with Convair. ,8s 
an example, Canadair now is close to 
having sold the RCAF Convair 440 
transports. 

Inertial Na> igation 
Flew B-29 Across U.S. 

Inertial navigation system developed 
by Massachusetts Institute of Tcchiuil- 
ogy Instrumcnbition Laboraton has 
automatically flown an -8ir I'lirce B-29 
from Boston tn Los Angeles, bringing 
it within “less than 10 miles’’ of ils 
intended destination. 

The flight took place on Fehnury 9. 
1953. using experimental equipment 
which weighed mote than a ton. but 
equipment size and weight have since 
been slashed. 

Dt. C. S. Draper, head of MIT's 
Iiistrumcntation Laboratory who dis- 
closed the flight last week, predicts that 
present inertial guidance svstem accu- 
racies am be improved by a factor of 
10 in tlie next decade. MI T currently 
is developing an inertial navigation sys- 
tem for use with the Navv's Polaris. 
IntcrmcdLite Range Ballistic Missile. 


Washington— ,-\ir Force is putting ils 
nuclear aircraft project back on '‘per- 
manent” slatus with the first flight 
scheduled for sometime in the mid- 
1960s. 

US,M'"s decision to "restore a definite 
timetable” for the project was reported 
by Ren. Melvin Price (D.. II!.), chair- 
man of the Joint Congressional Atomic 
Knergy Sulscoinmittco on Research and 
Dei'clopment. after a scries of execu- 
tive sessions with US.\F Secretary 
Donald A. Quarles. 

Price, who earlier protested the Air 
Force’s original decision to take the 
nuclear aircraft project off a definite 
schedule and reduce its budget (AW 
Mar. II, p, 30). said that he is "reas- 
sured” but “not satisfied" with US.\F’s 
new a|)proach. 

Price told ,-\vi.vtion 'Week that 
"there ate no technological baniers 
seriou.s enough to wattani a slow-down" 
of the project. "On the contrarv, they 
are challenges for additional effort.” he 
declared. 

Quarles told Price’s snticonimittee 
tliat USAF' had teviewed the project 
beeanse. with dcvclo|)ment. the plane 
became lieavicr and slower, and that 
US.\F is now seeking to design a more 
compact engine with lighter shielding, 
postponing the actual design of the air- 
craft. 

Hie AN'P project is now at a level 


of approximatelv 8200 million annu- 
ally. Ihis is about half the amount 
requested for Fiscal 1958 by USAF 
last fall. 

Price reported that the Air Force has 
also given assurances that the organi- 
zation for handling the various seg- 
ments of the AN'P program would be 
streamlined to give "tighter over-all 
supervision. ’’ He said this will "only 
pstttially" meet his proposal that a 
single administrator "with sufficient 
authority to get the job done" be ap- 
pointed for the WP program. 

"Contractors have met their sched- 
ule," Price said. "’Fhe main difficulty 
is in the Pentagon where administra- 
tive confusion and indecision over re- 
search and development objectives have 
marked the conduct of the program.’’ 
He said that “at least putting the pto- 
gnmi back on a timetable will eliminate 
the jjjprelicnsions of contractors that 
at anv time the project will be tossed 

Present contractors ate Lockheed and 
Convair for aiiftames. and Central 
Islectric and Pratt & WTiitncv for 
engines. 

Price also criticized the Navy for 
"sitting back and not being sufficicntlv 
interested’’ in the atomic plane pro- 
gram. Navy should be "activelv par- 
ticipating" in it, he declared, with a 
view to seaplane devclojsmcnt- 



B-47 Test Bed for Iroquois Takes Off 


Modified B-47 test bed for Oieada Lcigincs PS-13 Iroquois hiibojet takes off in first flight at Montre-al. Tlic aircraft, modified by Canadair, 
Ltd., was flaw II to Malton, Out., where Orenda vvill install final instnimciitation and engine prior to beginning flight tesb in a tevv weeks. 
B-47 was chosen as lest bed for the Iroquois because it was the fastest aircraft available capable of eattying the new engine. Primary engi- 
neering problem was attaching the Iroquois so that buffet speed of the B 47 was not reduced. Ilie required subsonic tests had to lie con- 
ducted at tlic B-47's maximum sliced and altitude. Problan was solved after an extensive wind tunnel pcogiaiii at Seattle. 3Vichito, Ottawa. 
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Trident II Backed as Standard Fighter 


Four European companies agree to pool efTorls to 
build French design, press for common use. 


By Robert Farrell 

Paris— Four important airframe build- 
ers ill western Europe have decided to 
pool their efforts in promoting the 
l■'rcIlch-dcsigncd Trident II as the 
standard interceptor for western Euro- 
pean defenses. 

Sud Aviation. French builder of the 
'Ftidcnt. reportedly has an iigrcement 
to this effect with the Belgian airframe 
company, SAB.AC. and the Dutch 
firm of I'okker. In addition to these 
three firms, a West German airframe 
company is a partv to the agreement. 

Tire agreement between the four 
firms states that the Trident is the in- 
terceptor best suited for the special 
defense needs of n cstern Europe. The 
companies state further that thev are 
willing to build the Trident in common 
and that thev intend to press their 
individual gmernments to support the 
project. 

'Die four-way accord is highly sig- 
nificant for the western European air- 
frame industry. Cooperation between 
Eurnpean airframe companies has long 
been advocated as the onl\ solution to 
continental aircraft production prob- 
lems (AW Oct. 15, p. 21). The agree- 
ment is also unusual in that for the 
first time European c(im]wnies arc tell- 
ing their rcspectis'c gin’criinicnts which 
aircraft thev' think slionld be built. The 
normal procedure in western Europe 
is for governments to take the lead, 
with the companies ratels ever express- 
ing their opinions publicly. 

.Actually, the agreement was signed 
.several months ago in Paris following 
a scries of unpiiblicizcd tests made on 
the Trident bs the various companies. 
Since then the French .Air Ministry has 
held up any announcement on the ac- 
cord. Last week in Pans, Georges 
Hcreil, Sud .Aviation president, said he 
could neither confirm nor deny the deal, 
llic agreement, however, has been 
substantiated by .AvtATioN Week. 
Durandal Shelved 

Bv backing the Trident, built origi- 
nally by Quest A\iation-thc French 
airframe company recently merged into 
Slid Aviation-thc latter company ap- 
p.iicntl\ has decided to shelve its com- 
peting interceptor, the delta-wing Du- 

Ibe Trident II is a lightweight inter- 
ceptor designed eventually to operate .it 
Mach 2 speeds and above. Powered by 
SEPR liquid propellant rockets in the 
tail and two wingtip jet engines, the 


straight-wing Trident has flown in the 
Nlach 1.9 range. Sud .Aviation presently 
has an order for ten prc-ptoduction 
•Tridents from the ITcncfi Air Force, 

Trident, first flown in July, 1955, was 
designed specificallv to meet both tlic 
military and economic needs peculiar 
to western Europe. Generalh, tiic mili- 
tary needs call for a Mach 2 interceptor 
operational at a minimum altitude of 
50.C00 ft. Despite the high-speed ic- 
qiiircmcnt, the interceptor most base a 
low landing speed and be capable of 
getting in and out of short fields. Range 
is not stressed. With the distance be- 
tween the enemy and the interceptor's 
base considered nil. one hour's ming 
time is judged sufficient for carrving 
out the interceptor's missinri, 

Europe arc usu^ly dictated by lack of 
funds and lack of "elbow room." Long 
airstrips arc expensive to build, and in 
western Europe it is often difficult to 
fit them into the already crowded land- 
scape without stirring up local interests. 
More important, thin military budgets 
in western Europe require that the ideal 
interceptor be inexpensive, easy to bitild 
and cheap to operate. 

Meets Requirements 

Ihe companies signing the agree- 
ment claim the Trident II fully meets 
these military and economic rcqiiirc- 

Trident can land and take off within 
500 yards. F'lttccl with low-pressure 
tires, it can use grass or other unpre- 
pared landing areas. Despite its Math 
2 speed, the Trident lands at 90-100 kt. 
Reportedly the aircraft is no more 
difficult to fly than a jet trainer and its 

plicated than most World Wat II fight- 
ers. For example, complete power con- 
trol for the two-chamber tail rocket 
engine operates off one lever. 

Production layout for the Trident has 
been simplified to the point where 
manufacturing costs are said to repre- 
,'cnt onlv 20% of the total cost. It ha.v 
been estimated that at k“.ist four Tri- 
dents can be built for the price of one 
US-AF F-104. Extensive use of honey- 
cr.-mb material and inelal-to-mctal bond- 
ing has produced a light airframe of 
extreme rigiditv. Gross weight of Tri- 
dent il is 11.'555 lb., allowing 5,788 
ib. for equipped empty weight. 242 lb. 
for pilot, 550 lb. for air-to-air missile 
carried exfcrnallv under fuselage, and 
4,995 lb. for fuel and oxidizer. 

Trident’s low aspect ratio wing is 


simple box arrangement using honey- 
comb material and inetal-to-metal bond- 
ing. Profile and chord arc constant 
over entire span. Complete wing con- 
sists of only four or fise different ele- 
ments. It appears that suclr elements 
as the four full-span, high-lift flaps as 
well as the leading edge sections are 
intcrchangc-able. Same is true for the 
three trapezoidal tail surfaces. Oserall 
sving span is 22 ft., 6 in, while wing 
area is 1 55 sq. ft. Height is 10 ft. 5 in. 
Classic Construction 

Trident II fuselage is of classic con- 
struction composed of perfectly circular 
frames and longitudinal stringers. 
Length is 42 ft,. 6 in. Nose section in- 
cludes pressurized cabin with jettison- 
able canopy and a light ejector scat. 
All hydraulic, electrical and radio equip- 
ment is housed in a single unit bcninci 
the pilot. Mid-section of fuselage con- 
tains the fuel and oxidizer tank.s which 
can be rapidlv jettisoned. Upper aft 
section of fuselage houses two airbrakes 
while rocket engine is contained in 
lower part. 

It is understood the area rule con- 
cept was considered for the Trident 11 
but was finally rejected by Designer Lu- 
cien Servanty. Many F'rench designers 
think the area rule concept loses its 
validity at speeds beyond Mach 1.4 in 
that the advantages gained are offset 
by design complications. 

Trident tricycle landing gear retracts 
into fore section of fuselage. Gear is 
lowered under combined effect of its 
own weight, induced drag and a pneu- 
matic booster. 

Control of the aircraft is carried out 
entirely by tail unit of tlircc one-piece 
surfaces which pisot freely around their 
axes and which arc actuated by irre- 
sersiblc servo.s. A'ertical surface acts as 
rudder while other two surfaces insure 
bank and pitch control. Whole unit is 
operated bv conscntional cockpit con- 
trols. With wing ailerons thus elimi- 
nated. it was possible for designer Ser- 
santv to install the high-lift flaps along 
the cirtire wing span to facilitate low 
landing speeds. 

Present version of Trident II is pow- 
ered bv a pair of Dassault-built -Amr- 
strong Siddclcv Viper turbojets of 1.650 
Ib. thrust each, plus two-chamber SEPR 
liquid-propellant rocket engine installed 
in tail and dclisering maximum ground 
thrust of 6.615 lb. Rocket engine is 
prime mover, with each chamber being 
operated separately or in unison. It is 
probable that most of the ten pre-pro- 
duction Trident ils now being bnili by 
Slid .Asiation svill be equipped with a 
pair of wingtip Turbomeea Gabizo jets 
of 2,400 lb. thrust plus afterburners. 
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Briton Sees Waste in 
French Parea Mi.ssile 

London-Mtmbcr reported to Parlia- 
ment this week on a French guided 
missile called Parea which he had seen 
at the French Venum research estab- 
li.shment. He said it bore a close re- 
semblance to nil early British ground- 
to-air weapon. 

Coiiscrs'atise James Hutchison said 
France had spent S2S million on it. 

"WOiat a waste in scientists' time and 
money," Hutchison asserted- "It cost 
10 million pounds (S28 million) to 
dci’clop a weapon which seemed to me 
almost identical to a weapon produced 
by us two or three years bcforc-and I 
dare sav that we were one or two scars 
behind the United States. . . 
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Simple Rocket-Powered Copter 
Demonstrates Use for Infantryman 


By Richard Sweeney 

\'ati Nuvs, Calif.— I'o meet a design 
gall of .1 siinrt-range. liglit. .simple heli- 
copter which any foot soldier can strap 
himself into quickly and operate effi- 
cicntlv, Rotor-Craft Corp. has built a 
monopropcllant rocket powered heli- 
copter dubbed ''Piiiwhecl." 

Capable of earn ing a fulh' equipped 
iiifanttMiian iilus additional ordnance, 
such as .1 fl.iiiic thrower or Ts-miii. rc- 
coilless rifle, the Pinwhecl has been 
under desclopment since 19s0 with 
Office of Nasal Rcse.irch and coni- 
isiiis funds. It ssas demonstrated pub- 
licis l.istsseek. 

Design Details 

• lUlia sim|)Ic propulsion system, in 

which hsdrngcn peroxide is fed 

into fully throttlablc engines, one in 
each rotor blade. These arc primarily 
metallic catalysts which cause peroxide 
decomposition. Resulting high velocity 
steam jet propels free rotating blades 
by c.xiting through a single nozxlc in 
each blade tip trailing edge. F.ngincs 
are buried in blade tips, produce only 
slight satiation in blade profile, 

• Uncomplicated fuel system, Huai 
tanks mounted on each side of pilot's 
saddle supplv fuel to engines .simnltanc- 
ousK through rotor he.id. Initiallv. fuel 
is pumped to engines b\ pilot-operated 
hand wobble pump, .^s propellant 
reaches engines and blade rotation 
starts, a fuel pump located in the rotor 
head and actuated by blade rotation 
takes oscr at about 200 blade rpm. 

• Starting procedure that complies 
witli original design concept. Observed 
starting procedure consisted of cheek- 
ing emergency fuel shutoff valve for 
open, operating wobble pump until fuel 
reached engine, where decomposition 
started and steam began blade rotation. 
Working throttle with left hand while 
his right operates wobble pump, pilot 
starts machine while in the scat and 
without anv assistance. Tlic helicopter 
lias 110 ignition, no wiring in propulsion 
ssstcin. No ground support is required 
except refueling equipment, whicli 
under field conditions can consist sim- 
p]\ of a drum of hvdrogcn peroxide and 
a hand cranked pump to bring fuel 
from drum into Pimvheel tanks. 

• Logical, sim))lc control system. Lever 
on lower left side of pilot's saddle is 
lifted to gain altitude, lowered to de- 
scend. Twist grip on the lever is the 
throttle. It is twisted outboard for 
liichcr rpm., inboard for .slower. Tube 
comes down from the rotor bead 8s- 


scmblv oser the pilot’s head to a posi- 
tion in front of him. Mounted at the 
bottom of the column is a second coii- 
tiol handle. Rotation left or right con- 
trols direction. Pushing it forward or 
pulling it back controls horizontal air- 

Onh two gages are used on the cop- 
ter. a blade tachometer and airspeed 
indicator, both mounted in .i small 
limising on the control tube just above 
the front control handle. Prcseiitb. 
airspeed pitot head is attached to this 
ease, pist a few indies ahead, but read- 
ings obtained in this rotor-downivash 
disturbed area indicate a new pitot 
Iicad location is desirable. 

Green line operating limits for rotor 
speed are 640 to 740 rpni, 

Pinwheel weighs about I sO lb. dry. 
Fuel capacity is 10 eiI,, giving machine 
a flight cnduraiict of about 10 min. In 
dications arc that redesign of jet exit 
nozzle can increase thrust as much as 
SOCf. Tliis can add to range, reduce 
fuel consinnption, nr get desired range 
from reduced fitel load, enabling soldier 
to carry mote ordnance. 

Rotor Diometer 

Pinwhec! metal rotors are 17 ft. in 
diameter, have a 5-in. chord. Tail rotor 
is .single blade, belt driven. In addition, 
two liorizontal stabilizing fins about I 
ft. in span and 5 in. in chord ate 
mounted aft of the directional rotor, 
have aiihcdral of about 25 deg. 

The machine tests on tripod leg sys- 
tem. Landing is affected first on pilot's 
feet, and then the helicopter is allowed 
to drop a few more inches onto the 
tripod, .\srcnt can be with pilot's feet 
on small footrest in front of him. or 
with feet on ground position. 

Test pilot Richard \\'hitehead flew 
Pinwhecl al speeds tip to "5 mpli. in 
the demonstration. Only real limit seen 
at present is wind blast on unprotected 
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pilot. Tlic machine is so constructed 
that addition of a small “outboard" 
type motor on aft section driving a 
pusher propeller, could add substantiallv 
to the machine's forward speed or add 
range bv producing .in autogiro-type 
fligfit- 

Combination of Pinwhed's design 
parameters have resulted in a machine 
with excellent autorotation characteris- 
tics. In case of fuel exhaustion or en- 
gine malfunction, valuable blade kinetic 
energy is not dissipated in disconnecting 
rotots from a drive shaft, and no clutches 
ate used in the ssstem, which essentially 
is autorotating blades with tip power- 
plants. Company says machine s autoro- 
tiition rate of descent is 22 fps„ ap- 
proximatch’ the same as that of a para- 
chute. Weight of engines in blade tips 
plus machine's low disk loading join 
with other design features to produce, 
just before touchdown from an auto- 
rotation descent (which can be safely 
started in Pinwheel much lower than in 
conventional helicopter), a momentary 
holering condition, giving pilot an even 
better chance for a very light touch- 

AlHtude Performance 

Pinwhed's rocket engine has no 
altitude limitations- Onlv limits ate 

C ilot's oxygen needs and fnd. Tlic 
dicopter has been test flown at pres- 
sure altitudes of 8.000 ft., and it lias 
been flight tested from Denver's Staple- 
ton Airport, more than 5.000 ft. abnse 

In dcieloping Pinwhecl, which can 
be transported, stored or hangared in 
a wooden box 9 ft. in. long, 25J in. 
wide and 52 in. liigh, Rotor-Craft presi- 
dent Gilbert Magill was granted sev- 
eral patents in monopropdlnnt. throt- 
tleable liquid rocket engines. 

Currcntli'. the company has contract 
to flight test prototvpe machine, with 
ho|JCS for production orders. 

During the Pinwhec! demonstration. 
Nfagill also showed a wnuden box 4 ft. 
1 1 in. long. 16 in. wide and 21 in. deep 
wliich, lie said, liouses an even later one- 
man machine dcielopmcnt ivliidi 
weighs less than 75 lb. dry. 

Speaking of the company's plans, 
Magill .said he forsccs production one- 
man helicopters of the cxtreindv sim- 
ple tvpe his compani’ lias deiclopcd, 
priced in the range of Sl.OOO. 

Flying Atar Tested 
For French Officials 

Bonn— First official test fliglit of the 
VTOL FIving Atar in the presence of 
Frcncli government remresentatives 
took place this week at Melun-Villa- 
toclic. This was announced b\’ Sneema 
President Henri Debrucres during the 
Aviation Congress held at Ducsscldorf. 
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USAF, Industry Revise Spares Support Concept 


B) Oaiidc ^Vitzc 

\V'asliington— Basic allocation of 
more fimcls for weapon s\Stcins and 
less for spares support will result from 
new prorisioiiing policies now being 
worked out hs the Air I'orcc in co- 
operation with the aircraft industry. 

According to Maj. Gcii. Mark K. 
Bradlry , Jr., Assistant Deputy Chief of 
Staff, Materiel, improscinents alre.idy 
put into effect have reduced the cost 
of initial spires from -13.4% of the 
total aircraft program in l-'iscal 1931 
to 23.3% in l''iscal 1937. The General 
gises credit to recommendations and 
studies by the aircraft indiistrs' for mak- 
ing many economies possible. Key pro- 

• Delayed Proeiircineiit Coneejst. ap- 
plied to high-cost, low-usage airframe 
items, ofBciallv became ctfcctisc in 
January. Procurement and delivery of 
the spate item is deferred until a re- 
quirement exists or production has 
reached the point where a decision 
must be made to buy for stock. 

• Responsive Production Concept to l>c 
introduced later this year will end the 
policy of ordering tlie full quantitv of 
estimated initial spares. Only a portion 
of tire initial spares will he ordered and 
material set aside for the baiance, 

US.AI'' emphasizes that its Rcsponsisc 
Production Concept has no affiliation 
with tire rules gtweming the mobiliz.1- 
tion program and will be a routine 
procedure. It is expected that the de- 
gree to wliich it is applied will depend 
upon the nature of the wea])on ssstem 
and the manufacturer’s plant capibili- 
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tics. If is assumed that some aircraft 
firms can control and promise dclii’cn 
to US.AI' on a larger numlscr of items 
than others. 

North American Asiatioii. Inc., lias 
made a study of the proposal to deter- 
mine its effext on normal plant opera- 
tions. According to Gen. Bradlev. 
North .American figures show that flic 
IHOgram is feasible and could be applied 
Ici as many as 300 to 330 items in 
the case of a figlitcr aircraft. Thev 
would represent about 60% of flic total 
cost of the initial spares requirement, 

Responsive Production is expected 
to apply to the prime contractors and 
first-tier vendors but no lower on the 
subcontract structure. Kmpliasis will be 
placed upon high and middle-cost items. 
I here will be some decrease in US.AF's 
etmtrol of low-cost itcms-tliosc costing 
less than SIO— and larger stocks of these 
units will be set aside. 

As explained by Gen. Bnfdlev. fabri- 
e-ation. assembly and shipment of units 
for which material has been allocated 
will not be ordered until it is possible 
to make an accurate prediction of the 
initial spares requirement. 

Application of System 

•Application of the newv system, it 
i.s pointed out by US.AI-' spokesmen, 
should work well witli missiles and 
tile more complc-x aircraft weapon sys- 
tems now being maniifjeturcd. Usually, 
these wea)»ns liavc to be provisioned 
before tlie Ait l-'orcc lias nblaiiied any 
substantial n|>crating experience. Deias 
in ordering spares will insure that wlieu 
Ihcy are made tlicy will be of the latest 
design and that tliey will not be left 
iimiscd on the stock shelves. 

Ilic Delayed Procnrcincnt Concept 
.ilrcadv is in force on some wej|)oii 
svsfcms, including the Coinair !'-106, 
■\leDoimcll I'-lOl and Lockheed F’-ldf. 
Procurement of spate parts for initial 
support was curtailed bevond the firsl 
two production contracts. 

Purpose of tins approach is to obtain 
better consumption figures before starl- 
ing full procurement. 

To US.AI-' procurement officials, the 
important result of the new system is 
that it will provide better snp|Jort along 
with greater flexibility in the use of 
available funds- Mote effective manage- 
ment will result in fewer initial put- 
iliases, postponing the purcliasc of large 
quantities as long as possible. 

Prior to I'iscaf 1957. all spate parts 
were not funded out of the same US.AI-' 
appropriation. Initial spates were paid 
for from the classification of aircraft 
and related procurement. 

I'ollow-on spares were purchased with 
inonev from the o|jcrations and mainte- 


nance appropriation. Starting this year, 
all have been paid for from tire aircraft 
and related procurement appropriation, 
a step that has provided the adminis- 
trators with more fiexibilih m use of 
the funds along with economy. 

The procedure is described by USAI 
spokesmen as one of "continuous provi- 
sioning" instead of ''initial'’ and ' fol- 
low-on’' provisioning. 

US.AK has three other procedures de- 
signed to improve handling of spares: 

• Rchirn of stocks to the production 
line when extra supplies can be utilized 
ill the finished weapon svstem. List 
year, SIS million in spares was te- 
turned to manufacturers under this 
system. I'lic policy is applicable to 
long-term contracts, such as the Lock- 
heed T-33. 

• -Analytical ovccliaul, vvhieh applies 
mainly to engines and other toeovcrabic 
components. .After thrcc-to-six-moiiths 
of use. tlic items arc taken apart and 
spires orders are adjusted according to 
tlic amount of wear that has developed, 
t’liis insures an even flow of necessary 
.spares and alerts the contractor to 
points where design improvement is 
called for. 

• Stockage of spares in kit form cuts 
down on the number of requi.sitions of 
replacement parts. This eliminates 
Ihousandv of items from the stock li.sts, 
repickagiiig and shipping expenses. It 
speeds repairs and increases the service 
life of components after overhaul. It 
is used in the aircraft instrument and 
accessory- areas. 
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CONVAIR 880: World's Fastest Jet Passenger Idane! 

Racing with the sun at 615 miles an hour, Convair's 880 Jet-Liner will cut your travel lime in 
half! The only jet transport designed to operate from hundreds of existing airports, it will bring 
silent, vibrationless flight to travelers everywhere ... big cities and small, 

Convair’s 880 Jet-Liner, powered by General Electric CJ-805 engines, will be delivered to leading 
airlines* for world-wide service beginning in 1959. In this new era of jet transportation. Convair's 
luxurious 880 Jet-Liner will be the world's fastest passenger plane— truly master of the skies! 

CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

■amonb AiRimrs to msi oFi ta eoswia 8Xv) jtr-iis-ER service wiit ae rUfA ■ • ^TRlMSCDKriw ENUL s.AU^mrmmal 
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As recently as ten years ago it was just becoming 
evident that digital techniques in electronics were 
destined to create a new and rapidly growing field. 
Today, incorporated in electronic computers and 
other equipment, they constitute one of the most sig- 
nificant developments in scientific computation, in 
electronic data processing for business and industry, 
and in electronic control systems for the military. In 
the near future they are expected to become a major 
new factor in industrial process control systems. 

The digital computer for scientific computation is 
becoming commonplace in research and development 
laboratories. Such machines range from small spe- 
cialized units costing a few thousand dollars, to large 
general purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo-Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year. 
The digital computer has not only lightened the com- 
putation load for scientists and engineers, but has 
made possible many calculations which previously 
were impracticable. Such computers have played a 
major role in the modern systems engineering 
approach to complex problems. 

Electronic data processing for business and industry 
is now well under way, based on earlier developments 
in electronic computers. Data processors have much 


in common with computers, including the utilization 
of digital techniques. In this field, teams of Ramo- 
Wooldridge specialists are providing consulting serv- 
ices to a variety of clients on the application of data 
processing equipment to their probiems. 

The use of digital techniques in military control 
systems is an accomplished fact. Modern interceptor 
aircraft, for example, use digital fire control systems. 
A number of Ramo-Wooldridge scientists and engi- 
neers have pioneered in this field, and the photogr.iph 
above sho\« a part of an R-W-developed airborne 
digital computer. 

These, then, are some of the aspects of the rapid 
growth which Is taking place in the field of digital 
techniques. Scientists and engineers with experience 
in this field are invited to explore openings at The 
Ramo-Wooldridge Corporation in: 

Automation and Data Processing 
Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 
Communication Systems 

The Ramo-Wooldridge Corporation 
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Vertol Unveils 
VTOL IModel 76 


Tilt-wing Vertol 76 has reached test stage and is expected to be flying in neat future. First 
|)icturcs of the Vl'OL research aircraft, powered bv Lycoming T*S3 turbine engine, show 
how wing and two coiinter-reyolving rotor-propellers tilt thiongli 90^3egiee are. Hovering 
regime yaw and pitch arc eimtrolled by tyvo dueled fans in tail section. Manufacturer says 
plane, developed yyilh .■Vtniy funds in cooperation with ONR, is designed for STOL also. 
Wing can be rotated to any position depending on runyvay length and toad. 
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AIR TRANSPORT 


Transatlantic Air Travel Rise Predicted 


Survey estimates peak of 440,000 passengers for 
summer, an increase of 15%; schedule expanded. 


New Yotk— Transatlantic airlines will 
t'.ins' about 440.000 passengers on their 
sflieduled flights this summer, an 
\maiiON \Vki;k snrsev indicates. 

.\fter a relatisely slow start Ciirly this 
\ear. bookings have picked up to where 
an increase of about 19% cm be ex- 
pected over the record June-through- 
Scptcinber total last ycir of 380.269 
passengers (A\V h'eb. 18, p. 38). Last 
siimnicr’s total itself represented an 
increase of 16% over the 1055 season. 

With cxpndcd fleets and a new fate 
structure over the North Atlantic, U.S. 
and foreign flag ciniers ate offering a 
)x:ak total of 207 weekly flights in each 
direction this year. The total is 13% 
greater than last summer's, and mans 
of the flights are schcdnlcd in larger 
.lircr.lft, raising the number of seats 
for sale. 

Scats available this se-asoii sliould 
total ahont 671.250. up from 559.381 
111 both directions during the same 
period of 1956- 

Mixed-class configuration dominates 
the transatlantic scheduling this sum- 
mer. Mixed flights total 155 weoklv at 
the peak, compared with 125 all-tour- 
ist. 17 first-class, and 10 all dc luxe 
flights. 

The dc luxe fare class is new tliis 
vear. International Air Transport ,\ssn. 
decided in 1955 to reduce standard 
first-class fares, add a S50 one-way sur- 
charge for tlic dc luxe service. In stand- 
ard first-class configuration, seats arc 
limited to a 42-in. maximum pitcli. 
I'ully reclining "sleeper” scats now ate 
features of the de luxe class. 

Some reconfiguration has been made 
uccessarv bv tlic change. For example. 
Pan American W'orld .Airways shuffled 
its Stratocruiser configurations, block- 
ing the seats on its President schedules 
so thev arc no longer fitHy reclining. 
President is now a standard first-ciass 
airplane, wliile the President Special, 
with two flights a week, will catty all 
dc luxe class passengers. 

Other cliange.s in the 1957 fare pic- 
ture include: 

• Elimination of the off-season fare, re- 
|)laccd bv the scar-round excursion fare 
with 17-day limit. 

• Continuation of family plan, but not 
in conjunction with excursion fate. 

• Extension of new immigrant fare 
through June 30. 

•As far as the effect of the i 


fare on summer business is concerned, 
e.itriers’ reports are mixed. Consensus 
appears to be that it liasn’t been a big 
factor so fat. may become one later 
ill the season because mans' new tours 
arc pegged to the 17-day plan. 

Kl.M Rmal Dutch .Airlines says the 
excursion plan is "popular," finds it too 
t-arlv to be more sijccific. British Over- 
seas Airwavs Corp, reports little busi- 
ness ill cxcutsioii sales. Scandinavian 
.Airlines System, proponent of a three- 
"mit instead of 


tlie p 




Most carriers found their long-range 
hookings relatively lower during the 
first few weeks of 1957- But after a 


pause, bookings picked up again for 
later in the season and are now ex- 
pected to continue that way. 

Short-range bookings had remained 
hcaiT during period of hesitancy; 

• KLM's liuokings a month ago fur 
.April and May were higher than at the 
same 1956 date by 30% in the tourist 
catcgori-. 9% iii first class. But book- 
ings for June and July tlicn were only 
3% higher in tourist business, no 
higher in first class than as of Miircb, 
1956. 

• ,Air France found a "liesilancv" in 
January and February wliich has now 

■ BOAC’s bookings for this season 
were late-starting, are now 20% over 

Mam travelers considering European 
vacations this year apparently waited to 
sec if the political situation would 



Transailantic Flights 

Summer 1957 Weekly Schedules (Peck) 
(Each Oireclian) 



Summer 

1957 

T F M D Weekly 

Summer 

1956 

Total 

Weekly 

Ai, Franc. 

7 16 1 29 

20 

60AC 

7 10 7 29 

19 

CPA 

4 9 

0 

E) AI 

3 3 

3 

Ibeilo 

■ 

2 

KLM 

14 7 3 24 

21 

LAI 


7 

LoHleidir 


4 

LuHhansa 


11 

Pan American 

21 9 95 2 77 

75 

Sobena 

14 14 

10 

SAS 

17 9 26 

21 

Swiooir 

1 a 9 

7 

TCA 

12 12 

10 

TWA 

37 18 55 

SO 

T— tourist F~fi 

s 

1 

1 

1 

T 
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vvorscii, decided it wouldn't, and went 
ahead vvith their plans. 

• Sabena Belgian \Votld Airways will 
offer 14 fligitts. all DC-7Cs vvith 59 
tourist, 10 standard first, and four dc 
luxe seats. Last year Sabena flew 1 0 peak 
sclicdules in mixed DC-6Bs. Sabena is 
jmsliing Paris-Btussels helicopter scrvitc. 
finds its Russian tours popular. 

• S.AS increased its peak schedules by 
five for a total of 26. k'rom New York, 
the airline will flv 17 all-tourist DC-6B 
flights carrying 69 scats, nine DC-7C 
mixed schedules witli 34 tourist ,md 
12 first-class seats plus eight berths. 
S-AS's Los Angeles-Copeiiliagcii Polar 
route schedules tliis year will total 
seven, all of them DC-7Cs in mixed 
configuration. 

• Swissair will schedule nine pe.ik 
flights, up from, seven last summer. One 
of them will be in DC-6B eciuipmcnt, 
tlic others in the airline’s new DC-7Cs. 
All flights will be mixed except one 
weekly all first-class sclicdule. Carrier 
will fly to Switxcrland via Cologne^ 
Bonn instead of I'rankfurt this vear. 

■ Trans-Canada Airlines will oficr 12 
Super G flights with 54 tourist, four 
standard first-class, and sevciv dc luxe 
se.its. Total increase two. 

• TAA'A will scliediilc 55 flights each 
way at the peak, an increase of five 
over la.st summer. No all first-class 
fliglits will be scheduled, liightccn 
mixed Super G fliglits will scat 1 5 lour- 
istx. 1 5 standard firsKlass passengers, 
eight dc luxe passengers, and will pro- 
vide eielit bcrtlis. Sixtv-scat all-toiirist 
Constellations will make up the test 
of the schedules until introduction of 
tlic 1649As in July and .August. "Jet- 
stream" fliglits wilf be all-tourist, seat- 
ing 74. 

New equipment on the .Atlantic this 
summer will include tlie Douglas 
DC-7C, appearing in ijiumtitv on sev- 
eral airlines’ schedules, and flic Lock- 
heed 1649.A Super Star Constellation, 
llic 1649A will go into Trans W'orld 
-Airlines sen-ice in June as the "Jet- 
stream." and into Air France scnicc 
in -August as the "Super Slarliner." 

Most airlines seem to be developing 
their existing package tours rather than 
adding many new ones this year. Trend 
is toward weeding out less profitable 
tours, strengthening and expanding the 
money-makers. 

Individual plans of the North At- 
l.mtic carriers this summer; 

• Ait France will offer a pc.ik total 
of 24 flights each wav. 16 of the mixed, 
seven all-tourist, one all de luxe. Five 
of tlie mixed sclicdules will be new 
through flights from the U. S. continu- 
ing on from Paris to the Neat East. Two 
of the 24 flights will originale in Chi- 
eago and fly via Montreal. 

• BOAC will offer 24 flights, vvith seven 
all dc luxe Stratocruiser schedules. Other 
schedules will he .seven all-tourist DC-7C 


flights, ten mixed DC-7C fliglits. Two 
of the mixed flighls will serve San 
l-'rancisco this year. 

• Canadian Pacific .Airlines will make 
its debut this year in Moiilrcal— I.isbim 
scn icc. Four vv-eck!v DC-6B roundtrips 
will be offered on the airline’s new 
route, all of them mixed flights. CP.A 
also flics a Polar riintc from Vancouver 
to .Amsterdam. 

• El A1 Israel Airlines will offer three 
Constellation flights a week, same nuni- 
ber as last vear. again ;i1l-tourist. Airline 
hopes to have Britannia service bv the 
last week in Julv. lint is waiting to see 
what the Bristol workers' strike will 
moan in delivers dates. U.S. State De- 
partment's travel h;m to the Mid East 
liurt El -Al's bookings, espcciallv for 
tlic P;issover season which normallv 
|irovidcs the airline with considerable 
business. Ban was lifted April I. Imvv- 
ever. and El A! has experienced a strong 
increase in business. The carrier’s 
Eiirope-I.srael and westbound transat- 
lantic business |Ood all along. 

• Iberia will scTiediilc three Super G 
flights, same as last year. I’hc Spanish 
carrier expects good business from 
I.'AT.A’s General Meeting in Madrid 
this September, and from a travel 
agents' meeting there in October. 

• KLM will offer 24 flights, seven of 
them in DC-7C equipment witli mixed 
first-class and de luxe emifiguration. 
Other flights will he II Super G .ill- 
tourist schedules, three mixed Super G 
fliglits, and three all-tourist Constella- 
tion fliglits. KLM expats to fly 100 
transatlantic charters tfii> smiimcr. 

KLM doesn’t believe in mixing first- 
class and tourist passengers in the same 
airplane, holding that service is better 
and crew duties easier on single-class 
flights. 'I'hc airline is making an excep- 
tion this summer witli tlirec mixed 
flights sen-ing Scotland and Ireland, in 
order to provide enoupli frequencies 
for each class of traveler for the snnimcr 

ever. KLM wants to go back to the 
single-class schcdnlc.s. 

• Linec Acrcc Italianc will sehednlc 
seven DC-6 and DC-6B mixed flights 
this summer, same total as last vear. 
L.Al is awaiting results of a rco^auira- 
tion before expanding its service. 

• Ixiflleidit added a DC-4 all-tmirist 
schedule this summer for a total of 
seven, Tlic airline is buviiig Lockheed 
Electras for the Atlantic ran. expects 
dcliicrv- in 1959. 

• Lufthansa cut its North -Atlantic .sched- 
ules this year from II to nine, all of 
than mixed tourist and de luxe Sujicr 
G flights. Reduction icsulted from 
transfer of some equipment to new 
routes to Soiitli America and the Mid- 
dle E;ist. llie Gcnnan carrier has or- 
dered l649As. with deliverv beginning 
ill late fall. 

• Pan American increased its peak 


schedules from 75 to 77 each way. 
DC-7C, Stratocruiser and DC-6B seats 
will split 68% tourist, 32% first-class 
and dc luxe- -As of April 1, Pan .Aincri- 
eaii had booked 10,405 tourist pas- 
.seiigerv for June, an 11.1% increase 
over last ye-.ir’s bookings. 

CAB Issues Report 
On Canyon Collision 

Washington— Civil Aeronautics Board 
issued its report last week on the mid- 
air eollisimi between a United .Air Lines 
DC-7 and a Trans AVorld Airlines Con- 
stellation over Grand Canyon last June 
30 listing probable c-aiisc as failure of 
the pilots to see one anotlicr in time to 
avoid the accident. Reason for the fail- 
ure was not determined, but the Board 
listed these possibilities: 

• Intervening clouds reducing time for 
visual separation. 

• Cockpit visibility limitations. 

• Preocciqiation with cockpit duties. 

• Preoccupation with matters unre- 
lated to cockpit duties such as attempt- 
ing to provide passengers vvith a more 
.vcaiic view of tne Grand Canvon area, 

• Physiological limits to luiinan vision 
reducing the time opportimitv to see 
and avoid the other aircraft. 

• Insuflicicnev of en route ait traffic 
advisorv' infonnation due to inadequacy 
of facilities and lack of pcrsomich 

Ftcmi an analysis of the wreckage. 
C.AB determined that the initial im- 
MCt occurred vvith tlic DC-7 moving 
from right to left relative to the Con- 
stcllafion. 

It appe-dts. the Board said, that the 
first eontiict involved the center fin 
leading edge of the Constellation and 
the left aileron tip of the DC-7. Imme- 
diately afterwards, the lower surface of 
the DC-7 left wing .struck the npix;r 
aft fuselage of the Constellation vvith 
disintegrating force. 

The Board said this force caused 
complete destruction of the aft fuse- 
lage ;nid destroyed the left wing outer 
panel. .As this occurred and the air- 
craft continued to pass latcrallv. the 
left fill leading edge of the Constella- 
tion and the left wing tip of the DC-7 
made contact, tearing off pieces of both. 
-At the same time, the Board said, the 
DC-7 No. ! propeller inflicted a series 
of cuts in tlic area of the aft baggage 
compartment of the Constellation, 

From the extent of damage and the 
locations of various prts on the ground, 
the collision ripped open the fuselage 
of the Constellation from just fnrvard 
of its tail to near the main cabin door. 

Tlic C.AB said this accident appar- 
ciitlv occurred in visual flight weather 
conrJitions and that there is no reason 
to believe the aircraft were not being 
operated in accordance with cloud 
separation criteria of visual flight rules. 
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Curtis Asks CAA, CAB Reorganization 


By Katherine ]olinsen 

Washington— Biiiic reorganization of 
tlic functions of Cisil Aeronautics 
Administration and Civil Aeronautics 
Board will be considered within the 
near future by the House and Senate 
Commerce Committees. 

Testifying before the House Com- 
incrcc Committee last week. Edward 
P. Curtis, special presidential assistant 
fur aviation facilities planning, declared 
that tlic present governmental system 
for civil aviation is "extraordinarily com- 
plex and not very effective” and that 
'it is obvimis the present system just 
doesn't work well,” 

Curtis Plan 

Hearings arc expected to begin 
short!;' after the submission of recom- 
mendations for a board reorganization 
by Curtis. These are due the first 
week of May. 

Urging jiassage of legislation to create 
.1 three-man Airwavs Niodemization 
Brtird |.^\V Apr. 15. p. 29), Curtis 
emphasized that a mote basic rc-align- 
incut of government organization tor 
aviation sfioiild be a long-term propo- 
sition, He said: 

■‘The functions which the Board will 
IKrfonn arc entirely in consonance with 
(lie considerations txiing given to a 
lirixider change in federal government 
organization in asiation matters. In my 
final report, I intend to cover the 
broader plan. 

"Howeser, it is noss- clear that much 
more thorough examination needs to be 
undertaken in order to achieve a durable 
permanent organization. To tccom- 
incod such In final form too quickly 
might result in improvisations which 
would complicate or delay the ex- 
pected action ncccssarv' to accommodate 
the civil and military needs of aviation 
III the future.” 

Congressional Skepticism 

Curtis’ proposal for the Airways 
Modernization Board will have to buck 
congressional skepticism over the crea- 
tion of additional gmernment .igencies. 
Rep. J. Arthur Younger (R., Calif.) 
said at a session of the f-lousc Com- 
merce Committee that. “It is the old 
.American system of setting up another 
committee or baird and thinking you 
have solved the problem-" 

Members of the proposed board 
would be the Secretary of Commerce, 
the Secretary of Defense and a third 
member who would be appointed by 
the President and not connected with 
anv other agency of government. 

Decisions would be made by ma- 
jority vote, but some House Commerce 


Committee inemuers expressed doubt 
that anv one except the President liim- 
sclf could over ride a member of the 
Cabinet on matters affecting bis dcpait- 

Mcanwhile, the Air Line Pilots -\ssn. 
protested militarv encroacbment of the 
airways to botli flouse and Senate Coni- 
mcrce Committees. An ALPA report by 
Mel Logan, west coast regional ait 
safety chairman, complained; 

"■fTie military is objecting to the 
establishing of every airway in the C.A\ 
long-range program in this region. Serv- 
ing tlic public interest, in the minds of 
the militarv- members of the airspace 
subcommittee, is serving the comen- 
ience of every hraiith of the militarv-. 
before releasing any part of out dimin- 
ishing air space for public use. 

“A good look at the maji today shows 
ail iinre.ilistic pattern of prohibited, re- 
stricted, and caution areas plus the 
attitude of the military that every open 
area is a training area or planned train- 
ing (It potential trainiiig area. To fur- 
ther complicate tliis picture is the 
failure of the different armed services to 
share these training areas between tbem- 

"Thc coordination and cooperation 
of our iniUtarv units in time of war is 
a must and certainly would be ideal 


Washington— Civil .^eIcmautics Board 
opposition to the proposed passenger 
fare increases over the North .Ml.intic 
niav mean a reduction in fares instead. 

.\ftei the C.^B voiced its opposition 
to the increase, a s^ikcsmaii for the 
fntcmational Air Transport Assn, said 
transatlantic airline operators had agreed 
to follow a C.^B suggestion to increase 
seating densities on their aircraft. Such 
a move. Board said, would (lermit .i 
reduction in tares. 

Jolin Braiickcr. I.VI'A tt.iffie direc- 
tor. said the liiglier density seating 
arrangement is ex|)ccted to go into 
effect bv April 1, 1958. 

5% Increase 

I.^TA had urged governments of all 
airlines flying the North Atlantic to 
approve the proposed fare incre-.He in 
the form of a 5T- surcharge as an cmcr- 
genev measure to meet new incre.iscs 
ill operating costs- I'hc increase vvas 
to go into effect May I if the proposal 
received approval of all interested gov- 
cminents. The onlv opposition voiced 
was that of the CAB. 

The Board announced it would defer 
action until .\pril 25 so as to give any 
interested parties an opportunity to 


training in peacetime. We arc at the 
point where more joint use of the air 
space is mandatory.” 

Developments at a House Commerce 
briefing session with C.AB Chaimian 
James Durfee were; 

• Durfee said the CAB will consider a 
proposal by Rep. \\'altcr Rogers (D., 
Tex.) tliat airlines be required to pay a 
“bonus" to passengers with reservations 
vvlio cannot be accommodated on their 
flight. Rogers said that "if the airlines 
are going to impose fines for no-sliovv 
passengers, it ought to work the other 
way, too.” Durfee agreed that "some 
method should be devised to take cate 
of the passengers.” 

• C.AB announced that it will request 
It'gi.vlation this session authorizing gov- 
ernment-guaranteed loans for local serv- 
ice airlines for equipment financing. 

• Committee chairman Rep. Oren Har- 
ris iD.. ,\rk.) said liis committee will 
take .steps to transfer militarv- traffic, 
increasingly being handled by US-\l-"s 
Militan- Air Transport Service, to cimi- 

Durfee agreed and said the portion 
of militarv passenger traffic handled by 
rnnimcrcial lines dropped from 575* in 
1951 to in 1956 and that cargo 
and mail traffic dropped from 515^ to 
9^> over tlie five-year period. 


present arguments in support of. or in 
opposition to. the proposed disapproval 
Ilf the request for fare increases. It 
added, however, that under any circum- 
staiicc.v it would find it difficult to jiis- 
tifv an increase based upon seating 
densities and standards of service which 
the Board lias repeatedly said it con- 
siders economically unsound. 

Previous Order 

At tlie same time, the C.^B referred 
to its order of last August in which 
the Bcxird said proper development of 
intcrn.ational air transportation requires 
low fare sen icc in order to make maxi- 
nniin use of the carrying capacity of 
modern transport aircraft (A^\^ .-\ug. 27. 
p. -il). 

Tlie Board also said it is convinced 
tliat seating policies presently employed 
ill tourist service do not reflect the 
maximum carrving eapacitv-. The most 
fundamental requirement of a proper 
and cconainicallv constructed fare struc- 
ture. the CAB said, is the pricing of 
the low-fare service on seating configu- 
ration designed to efficiently utilize the 
niroaft capacity. 

‘I'he Board added that it believes 
proper maxiinuin seating densitv- re- 


CAB Opposes lATA Fare Plan 
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qmreincnls would permit a reduction 
in tourist fares of about 10'^! without 
dislurbiiig the current overall revenue 
povitioii of tlic carriers concerned. 

Ill the absence of such adjiistnients. 
the C,\B said, the traveling publii iv 
deprived of lower fares tliat arc Ixitli 
fc.isible cconainicallv and desirable in 
the interests of air tMiisport.itioii- 
lii deferring .action on the jiraposcd 
uierc-Jsc, the Board also expressed op- 
position to the m.imier in vvliicli the 
proposal vvas initiated. It said the agiee- 


New York— Turbojet transports got 
.1 foot in the liitherto lightlv closed 
door to Idicvvild .\irpoit l.ist week 
when the Port of New York .\utlioritv- 
Kiid out a vvelcoiiic mat for the tvviii- 
|ct Caravclle. 

C.A\ announced that the C.tr.ivelle 
,.Ko will be pennitted into W .ivhmgton 
N.itinnal Airport, so the l-rciieh ti.uiv 
port will be the first jetliner to 0 |>et.itc 
tioni citlic-r of the two fields. 

Pott Authority's exact method of 
nidging a letliner's acecptabililv still 
leiiiamcd vague, but the agciicv said 
it lud sent an acoustical eonsult.uit 
team to Paris and it found the Slid 
Aviation aircraft no noisier exterii.ill; 
than a DC-6 or Svipcr Constellatum. 

I’NYA had said lAW M.ir. 4. p. 
4si that Sud .\viation had requested 
permission to come into Idlevvifd. but 
that more data on the Catiivclle's noise 
eharacteristics was needed. 

l ilt Pori .Authority, which has barred 
fioiii the airports it operates the Boeing 
707 protolvpc. Comet l.\ aiw! II ,iiid 
am other |ct that might jar its sensi- 
tive eoiiimuiiitv relations ear, will not 
talk about decibels or an; other objec- 
tive standards for accepting or refusing 
,c )ct transport. It won't sa; whether 
it studied the Boeing 70~ as it did 
the Cur.ivcilc. It won't say spcdfically 
liovv the 707 violates its requirements. 
Refers Question 

-•\ll the agency will say on the sub- 
ject is “wc must refer any questions 
on the noise cliaractensticv of the 
Boemg -707 to Boeing.” 

The agency won't coinnieiit. either, 
on the cancellation bv Kxeecitivt Di- 
rector Austin J. Tobin of a sdiediiled 
speech to the Society of .Uifomotive 
I'.nginccrs National Aeromutie .Meet- 
ing. Subject: .\ir Operations Problems 
ill the Vicinity of Mctropulit.in -Arcas- 
Tobiii. as a Port Authority spokesman. 
h:id enunciated frequently the anti 
noise policy on jets. 

Port Aiitlioritv’-S reluct oicc to be 
more definite about noise level require- 
ments may be inotiv.ited by concctii 
for the future. If the Port .\iilhoritv 
found it necessary to case jots in later 


niciit was initiated by l.A'IA as an or- 
ganization as opposed to the usual 
|)raetiec whereby a mail vote is re- 
quested by one or mote carriers. 

I'he Board said in its opinion that 
tlic initiative in the foiimilatioii of in.iil 
and rate adjustments should remain 
with the air caitiers at l.\ T.S. It added 
that initiation of agreements by the 
l.A'I'.A Secretariat appears unsound as a 
matter of policy and represents a type 
of price-fixing pcoeedute vvliich the 
txxird considers objectioiiahle. 


.It noise levels not too different from 
present levels, any iiard and fast defini- 
tion of “aeecptjblc” noise eliataclci- 
islics could he einbarrassing. 

Boeing's reaction to the news about 

“We’re verv. verv bapp; to hear 
about it— the more good publicity for 
jet transports, the better lor tlic in- 

Bocing says sonic members of a 
Port .Authority party took a few sound 
lucasurenients during recent 707 tests 
at Serittle-Taeoiiia iiitcmafional .-Airport, 
hut that a cuiiiplete survey of the 
tvpe done in Pans was not planned 
nor accoinplislied on tlic Boeing plane. 
707 Noise Level 

Bolt. Bcraiiek and Ncvvmaii. Inc., 
the consulting firm w-lio studied tlie 
Caravclk for the Port .Authority, have 
placed the Boeing 71)7 takeoff noise 
ievel at 1 50 decibels maximum overall 
sound pressure at 900 ft. (AW Sept. 
5, p. 50). 

Boeing said its suppressor work was 
going well and four prototvyic units 
would l)c flv'ing in June. 

.Avt.viioN Wekk asked a spokesman 
for tlie Citv of New A'otk wlietlier 
llie I’orf Aiitbority's stand on jet tr.nis- 
ports niiglit jeoyxirdizc the city's future 
position as a leader in air transporta- 
tion services- I’he spokesman expressed 
confidenee tliat engineers would develop 
a silencer to solve the noise problem. 

New A'ork City has taken no diieet 
or indirect action to ch.mge the I’ort 
.Authority's position on jets as opera- 
tor of the city-ovvned metropolitan 
fields, the spokesman said. 

Sud .Aviation reacted happily to the 
I’ort .-Autlioritv decision ,iiid plans to 
bill the Caravclle as "the aircraft of 
tomorrow for the runwavs of todav.” 
■|1ie demonstration plane, vvhieli is 
tlic second Caravclle prototype, was 
scheduled to leave Dakar for Br.izil 
last week • on its tour of South and 
North America. On May 2, schedule 
c.ills for a Caracas-Miami-Ncw A'ork 
fliglit. 

The airplane is in a 54 passenger 
configuration vvitli plush interior. 


C-W Offers Airlines 
Olympus Jet Engine 

Curtiss- AA'iight Corp., AA’ood-RidgC. 
N. J.. w ill offer its version of the 16,000 
lb. tlinist Bristol BOL.6 as a power- 
plant for civil transports. 

Ciirtiss-\A right said that the new 
two-spool turbojet, vvliich it designates 
the Series 550, provides the necessary 
flmist for all-weather operation of coni- 
mercial transports out of present air- 
ports. It will do tills at better thrust-to- 
vveigiit ratios and lower fuel consump- 
tion and noise levels tliaii eoinpeting 
turbo|ets, Curtiss-AA'riglit spokesmen 
claim. 

Relatively low turbine inlet tcm|>er- 
.itures .ire being used for better engine 
reliability and longer lift. 

Because of these lower turbine inlet 
temperatures, it is possible tli.it the 
Series 550 engine is a debated version 
of the B01..6 which lias been type 
tested (the British pai.illel to U’.S. 
150-lir. qualification) at 16,000 lb. 

tliriist. 

l-'tir file vears C-W lias been working 
mi the J67, a scalcd-up 12.000 lb. thrust 
.Aiiierie.inizcd version of an earlier 
OIviiipus imidul. tlic 9,000 lb. thrust 
BOL.i. These efforts 'vctc under 
US.Al-' sponsorship and it was hoped 
that the J67 would follow the success 
of the J65, the C-\A' impott vvliich the 
.American engine-builder patterned 
after the British Sapphire turbojet, 
However, the pace of the J67 dcvehip- 
meiit program vvas not e(>ni|K'titive vvitli 
the Pratt &' Whitney J75 and the J67 
has found its use limited to the Re- 
public X1--105. 

As part of its bid for the commercial 
|Ct market. C-W plans to demonstrate 
the series 550 publielv next month at 
its Quehanna, Pa., manufacturing and 

C-W will continue its “engineering 
assist-.inee'' agreements with .Armstrong 
Siddcle; in Great Britain and Daim- 
ler-Benz in Getmanv, according to C-AA’ 
president Roy T, iliirley. In connec- 
tion with Curtiss-AA'right. Stndehaker- 
Packard and Daimler-Benz agreciiicnt in 
the automotive field, Hurley said that 
C-AA also expects to aiimimicc a joint 
C-AA' and Daiiiiler-Beiiz project to co- 
operate in the field of jet engines. 

I he AA'riglit-Bristol iigrccmciit also 
covers u number of otlier gas turbine 
uigines. 

British sources say Lockheed .Air- 
craft Corp, is planning to evaluate the 
Bristol Cfrphcus engine as a possible 
povvcrplant for its entry in the USAF 
com[K;tition for a 10-passcnger military 
and business executive jet transport. 
I’rcsuniablv otlier entrants in tliis com- 
jictitioii will also take a look at the 
Bristol engine and this could be linked 
vvitli the Curtiss-Wriglit agtceiiicnt. 


Idlewild Will Admit Caravclle 
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X Pattern Breeds Efficient Schedule 


By Glenn Garrison 

Vancouvct, B, C.-l'Iying a 5!,000- 
mile international route pattern nitli 
seven airplanci calls for something spe- 
cial in the way of utili/atioii. Canadi.in 
Pacific Airlines, with criss-crossing great 
circle routes that span a good part of 
the globe, tanks high among the world's 
airlines in onduplicaled roiite-niiles if 
iKit in loute-niilcs flown. 

Last year CP,\ carried 272.fiS5 do- 
mestic and international passengers 
some 2fi-t.s66,2?l revenuc-inilcs. With 
its eve on the long-haul side of its busi- 
ness. the airline has big plans for the 

A S20 million expansion program nine 
under way includes inircliasc of five 
Bristol Britannia huboprops. a new 
hangar and other facilities at its Van- 
couver base, and an increase in person- 
nel. Kight more DC-6Bs of an order 
of 1 i ate still to be delivered. And the 
airline Is about to open a new route 
from Toronto and Montreal across the 
Atlantic to Lisbon. 

But for the present Cl’.-k must sene 
its 29.71S miles of international routes 
from Vancouver to the Orient, Aus- 
tralia. South .•\incriea and luiropc with 
a fleet of seven DC-fiB's. Inauguration 
III June of Toronta-Montrcal-Lisbon 
.service will raise the total to about M,- 
000 miles, and it will be September be- 
fore more than seven planes ate flying 
Ihe entire network. 

Maximum Utilization 

Two factors particnlarlv favor niaxi- 
iimin utilization of Cl’-\'s long range 
planes; 

• X-slia])ed |rattcrn formed bv the 
airline’s longest routes, with its' imiin 
base and maintcii.mce lieadquarterv at 
the center of the X. 

■ Sehcdidiiig flcxibilitv provided by 
balanced seasonal cliaractctisties of the 
mute segments- 

One stroke of the route |j;ittern's X 
shape stretches from Australia via New 
/-tailand. h'iji and llaw.iii to Vaiieouvct 
and on across a polar path to .-\mster- 
(1:1111. Tlic other stroke runs from 
Biienos Aires via Lima and Mc-xico 
Citv to Vancouver and on across the 
Pacific to Tokyo and Hong Kong. A 
shorter tonic breaks off the X at Mexico 
Citv and runs to Toronto. Tlic new Lis- 
bon service will extend this segment to 
Montreal and on over the North .\t- 

CPA gels about 10.7 Iirs. a day utiliz- 
ation from its OC-fiBs now. according 
to C. G. Rose, maintenance plaiinct 
for the airline. Aircraft ate scheduled so 
they end up at the Vancouver mainte- 
nance base near the 100-hout mark for 


inspection, C- C. Rose told Avi.siion 
W'tKK, 

Here's how the airline's planes can 
cover the major route segments and 
airivc at yiincouvcr at the right time 

• NVlicn Lisbon service begins, one 
DC-6B can fly from Vancouver to 
Mexico City, make two tomul trips be- 
tween Mexico City and Lislxm, then 
return to Vaocomcr with 1 1 5 hoots of 
flight time logged. 

• Another plane vv-ill lie routed \'an- 
couvcr-Mcxico City, make two roimcl 
tiijjs betw een Buenos -Aires and Mexico 
City, then return to A'ancoiivcr at the 
Svlimir mark. The above two aircraft 
thus have jirovided hvo complete round 
trips between Europe and V.incoiner 
and Soiitli .America and A'aiicoiivcr, as 
well as two round trips behveen Mexico 
City and both Europe and Smith 
America. 

• A third DC-6B can make two round 
trips between Vancouver and Hong 
Kong, arriving at its lioinc Kise with 
104 hours of flight time. 

• Fourth plane will flv from A'ancouver 
to Sydney, return to A'ancouver, then 
make a round trip over the jxilar route 
to .Amsterdam and back. Time; 10’ 

Tlic Mexico City junction has the 
effect of increasing frequencies without 
.idcling aircraft. Tims a flight out of 
A'ancouver carrying Hong Kong-orig- 
inating passengers to Buenos Aires will 
pick lip passengers who came in to 


Mexico City cm the airliner from Lis- 

.Abmc scheduling, which accounts 
for only part of CP.A’s fleet, illiisttales 
the extreme flexibility provided bv the 
iiiutc pattern itself. .Another big ad- 
i;intii|e is the b.ilanccd .seasonal de- 
mand of the airline’s routes. 

Seasonal Schedules 

I'roni A'ancumet, CP.A now oper- 
ates two weekly round trips to Hong 
Kong, two tn Buenos .Aires, twi- to 
•Amsterdam, four to Honolulu, one to 
Sydney. In addition, there are four 
weekh round trips hetwccii Mexico 
City and Toniiito. AATieii I.ishcm sen- 
ice i.s inaugurated Mai lO, three Hono- 
lulu schedules will he canceled, two 
.Mexico City-Toronto flights will be 
dropped, two Amsterdam flights will be 
added, and two Mexico City-Lishon 
flights will be scheduled. 

Winter i.s CP.A's best season for 
Honolulu business, which tapers off 
during the wanner months. Polar route 
biisiocss to Ainvterdain, on the other 
hand, is better in the suninicr. There- 
fore. pulling ofl Honokilu scheduks 
and adding polar flights keeps the air- 
planes where the traffic warrants. 
Similarly, traffic between Toronto and 
Mexico hits a peak during the wiiilet, 
so the two schedules t.iken off that run 
in May won't cost niucli business dur- 
ing the slacker sumiiict season between 
Canada and Mexico. .And, happih, 
CPA can expect its best Toronto and 
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Montreal to Europe business during the 
Slimmer, when its new Lisbon flights 

As one-a-month deliveries of the DC- 
fsBs start in May. the airline will begin 
pulling three present planes out of 
service for overhaul at the rate of one 
a month. Thus, through August the 
effective fleet total will remain at seven 
and thercTl be the new route to serve. 
But because of the seasonal situation, 
the pinch wouldn't be felt until fail, 
and by then the fleet will he bigger. 

Besides its international runs, CPA 
operates 9,66? miles of domestic routes 
with a fleet of 14 DC-?s, eight C-46s. 
five Convair 240s. two Otters, one 
DC-4 and two Cansos-converted Cata- 
lina flying boats. 

Unusual Situation 

two further respects, one favorable and 


one something of a handicap: 

• As a wholly-owned subsidiary of Cana- 
dian Pacific Railroad, the airline enjoys 
a highly advantageous financial position. 
For one thing it utilizes facilities and 
services of the patent company’s world- 
wide organization. 

• As a potential competitor of govem- 
mtmt-owned Trans-Canada Ait Lines, 
CPA is restricted by an official policy 
which keeps it off T'CA transconKnental 

Of CPA'.s ditectors, only President 
G. \V. G. McConachic an3 Executive 
Vice President R. AV. Ryan arc not also 
directors of the railroad corporation. 
When the airline needs money for 
cqui|)nicnt, it can go to the railroad and 
borrow it. which of course is a much 
less (Kiiiiful w-ay to find capital than 
most airlines must use. The railroad, 
in fact, administers CP.A’s purchasing 
department, making possible a sarictv 


Ilf economics for the airline. Many sup- 

E ly items become available to CPA at 
ig savings— for example, airplane eai- 
petiiig manufactured by a CPR sub- 

Tiie railroad's public relations people, 
as another example, are assigned to 
.subsidiaries such a.s CPA, 

Canadian Pacific Railroad sales offices 
all over the world are tied in with the 
airline, and in many cases the parent 
corporation’s three transportation serv- 
ices— sea, air and rail— are sold in combi- 
nation. 

Before World AA'ar II, Canadian Pa- 
cific operated a fleet of ships across the 
Pacific, all of which were sunk during 
the war. McConachie went to CPR's 
board of directors and convinced them 
that replacing the ships with airplane.’ 
would make better long-range economic 
sense even if there were losses to begin 
with. First CPA transpacific services 
were subsequently started with four 
Canadair 4s (DC-6s with Merlin en 
gines). 

Unfavored Position 

The airline’s relatively unfavored po- 
sition with the Canadian government 
was highlighted during the moves which 
led to award of its new route to Lisbon. 
According to some reports, the govern- 
ment gave CPA the route only to 
eliminate an election issue. In so doing, 
the Minister of Transportation reviewed 
government policy regarding the air- 
lines’ European operations: ". . . Trans 
Canada Air Lines is the Canadian air 
eatrict designated by the government 
to operate transatlantic service to Euto- 
|)Can points. . . CP.A has been desig- 

nated ... to operate international 
scheduled air services from Montreal 
to Lisbon and also to Madrid. . . . I'hc 
government has reaffirmed its policy 
that TCA is and is to be the Canadian 
air carrier for service to other Europtan 
paints not at present served by a Cana- 
dian air carrier. . . .” 

If CPA’s Lisbon/Madrid service were 
extended to Rome, it would link hand- 
ily with the canier’s Polar route to 
Amsterdam and maintain the flexible 

•McConachic told Aviation Week. 
however, that his airline has no inten- 
tion of going to Roine-"thafs TC.A's.’’ 
He also said there arc no present pros- 
pects of a transcontiiKTitai route be- 
cause he foresees no change in the 
government’s position. 

Expects Gross Increase 
CPA’s president feels the coinpaiii’ 
has just '‘scratched the surface" in its 
development. He expects to do a gross 
business of S60 million in 1961. com- 
pared with a 1956 gross of "dose to S30 
million .’’ 

CPA's actual operating figures are 
not made public as such, being part of 
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One of the greatest boons to modern 
fiying has been the weather radar. It 
enables the pilot to scan the weather 
miles ahead and fiy a smooth path 
around or between turbulent areas and 
avoid extensive detours. 

And now weather-radar comfort— hith- 
erto the exclusive feature of large trans- 
port airliners— has been made available 
for ships where weight, space and power 
are at a premium. 

If you use the aircraft of the types 
mentioned above, by all means learn 
about RCA’s AVQ-50 Weather Avoid- 
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the patent corporation ’.s operation. 

McConacliie nas aboard a Bribmnia 
that lost an engine tii route from Van- 
couser to Honolulu a few weeks ago 
and turned back to San I'Yancisco. This 
didn't woriT CP.k's president, although 
the airline lias fiic of the Bristol turbo- 
props on order. 

The incident “really sold me on the 
aircraft,'' McCoiiachic said, adding that 
the plane's performance after an oil 
leak shut doss il one engine ss-as "fantas- 
tic.'' 

The Britannia, McConachie con- 
tends, svill do anything a turbojet svill 
do "onis slosser and cheaper." CPA 
has not ordered jets, but is “sitting and 
ssaiting— ssc'rc going to ride this panic 
out.” lie feels that CPA will suffer 
tough competition for a year or so 
ammst the jetliners, but can still order 
them in time for 1960 deliscrs sshen 
oilier airlines base gotten the bugs out 
of them. 

"Wc'ic never bought an airplane 
that svaso't flying." .McConachie says, 
lie includes the toeing 707 in the non 
fis'ing catraorv because production mod- 
els ss ill differ from the prototype. CPA 
was reads' to accc|)t dcliserv of Comets 
tor Pacific sers ice just before the British 
jets sscre grounded. 

Reciprocal Rights 

The CPA official feels strongly that 
Canada and the U.S. should be much 
freer in granting reciprocal landing 
rights in their re5|jectisc countries. The 
governments should “act like cisil’zed 
people" and stop “all this jioppycock'' 
of stopping people at their borders, 
according to McConachie. 

lixainples of transhordcr routes CPA 
might consider profitable if rights sscre 
granted arc Vancouset-Mianii. Toronto 
to Los Angeles or San Francisco, Van- 
couver-Chicago, Toronto or Windsor 
(0 Honolulu, McConachie said. 

McConachie raised a fesv cyeb'ows 

“scriousls- considering'' linking .Aus- 
tralia and Ness' Zealand ss'ith F.iirope 
via .Argentina and the Antarctic ice 

" He maintains that there's "nothing 
to it" nperationallv in fising Midi a 
route, but doubts that bilateral agree- 
meiits could be achicsed to make such 
senicc possible. 

CPA's load factor on its interna- 
tional routes aserages about 50%. the 
.lirlinc's president reports, and would 
be about 757? but for the addition of 
new routes. Polar route load factor is 
•ihout 75% noss'. McConachie says. 
Vancouscr-Orient nins about 6T%, 
.Australia route is about 45%. and Vaii- 
Cimscr-Bucnos .Aires is abo.it 55%. 

CP.A discoveted an unexpected traffic 
dii'idend in dcseloping its Orient .sers- 
icc-long-liaiil business from flic F’at 
I'iast to Latin and South America. Im- 


AIRLINE OBSERVER 

► Edward Curtis, Presidential aide for airways planning, is being urged by 
close a.ssociatcs to reconsider his plans to return to industry after completing 
his report on aviation facilities planning. Curtis has emphasized that the 
isroposed new airoass modernization board (.AW' .April 15, p. 29) should be 
ireaded b\ a man with broad technical and operational experience, bul 
colleagues' belieic that his political stature and higli-leicl connections would 
be more valuable in the new post than technical background. 

► Airways Modernization Board recommended by Curtis parallels the 
organizational stnichirc proposed last July for Ait Nsiigation Development 
Board by Milton Arnold, vice president of the Air Transiiort Assn. (AW July 
9, p, 40). Arnold, in testimony before the House Operations Subcommittee, 
urged the addition of a third member to ANDB ivlio would be api>oinfed by 
the President and confirmed by the Senate to sit nitli voting members of 
the Departments of Coinmccce and Defense as a means of breaking the 
•ANDB deadlock. Arnold also suggested that a majority vote should Ik 
decisive just as Curtis has recommended for his board. 

► Civil Aeronautics Administration is conducting tests on helicopter instru- 
ment flying in a move to advance scheduled helicopter secs'icE to an all- 
weather operation and eliminate the necessity of the “see and be seen" 
|)rinciple for helicopters in high-density arc-js. 

► Civil Aeronautics Board tC)>ortcd to the House .Appropriations Subcom- 
mittee that its ]Krsoniitl complement had decreased from 684 in 1948 to 
621 in 1956. Emphasizing the need tor an increased staff, Board Chairman 
James Durfee told the group that 557 applications were pending on the 
formal docket as of Dec. 51, the iiiajority of which involved route authoriza- 
tions that had Ikco on file for over three years. 

► Qiintas Empire Airway.s will make a new bid for a route across the U.S. 
to England. Australian Director-General of Civil Aviation, D. G- 
.Anderson, will arrive in the U. S- next month to resume negotiations. 

► Civil Acionaiitics Administration post of assistant to the administrator for 
Icgislatiie affairs, vacant since it was authorized two years ago, was filled 
today when Preble Staver, former Air Transport Assn, assistant to the presi- 
dent joined the CAA to take over the position. 

►Capital Airlines last week operated a AVaco 9 biplane posveted with an 
OX-5 engine from Pittsburgh to Clcieland in commemoration of the 
company's 20th anniversary- The hio-placc aircnift is the same model first 
fliuMi on Capital's basic air mail route and was piloted by Mcrl Moltrup 
who made the inaugural tun April 21. 1927. 

► Kl-M Royal Dutch Airlines claims to have handled more cast-west trans- 
atlantic e.xport cargo than anv other ctniet during the first quarter of 1957. 
Macliinen' accounted for the largest proportion of freight ship|Kd hv the 
airline and included agriculhiial implements, automobiles, aircraft and con- 
striiction equipment. Textiles and wt-aring apparel ranked second. 

► .Air Traffic Controllers Assn, will propose a comprehensive educational 
program to help reduce existing confusion on proper rules governing IFR 
liolding patterns. Controllers charge that both pilots and controllers arc 
often not clear on proper holding pattern procedures. Confusion exists, 
they say. because there is no single rc/crcnce on the subject. 

► Deutsche Lufthansa Airlines has signed an interline agreement with eight 
steamship lines that permit passengers holding roundtrip transatlantic tickets 
to switch from ait to sea or from sea to ait on return trips. 

► Ci\ il Aeronautics Board Chairman James Durfee predicts that air travel 
will exceed railroad passenger mileage for the first time next year. Durfee 
told the House Commerce Committee last week that commercial airlines 
tlc«- 22.2 billion [jassenger miles last year as compared with 25.6 billion 
passenger miles recorded hs the railroads, llie Board eliairman forecast 
a continuance of the trend with the airlines moving into first place in 195S- 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That’s when aircraft oil must prove its dependability. An engine's 
performance is only as reliable as the oil that lubricates it. Today, 45 % of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAPT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N, Y, 


Denial of Capital Family Fare Plan 
Recommended by CAB Examiner 


migration is a (uchir in tliis tr.iffic, 
.iitlcd by tlic fact tliat Orientals can 
mvifly tlic U. S. iiiici tliiis nlniati; the 
need for any kind of U.S. visas. .Micmt 
20/* of CP.Vs llnng Koiig.V’jncinivcr 
p.issengcrs continue to Mcvico or Smith 
America. Shnilarlv, passengers on the 
.iir.lraha-Vancouscr route eontinne to 
Vnistcrdiim and thcncc to the United 
Kingdom (about 20C? of them). 
Reorganization 

I'hc airline's traffic and sales organ- 
ization has been teorgaitized during the 
ptist year, according to Bryan Rentvid., 
\ iie-prcsidcnl tr.iffic. Increased s.iles 
efforts especially will be made in Fast- 
ern Canada as CPA enters this "biggest 
Canadian market with seniee to 
I'hiropc as well as Mexico and South 
.Ametiej. Rcnwick feels the Lisbon- 
South America service .is a "signific.nit 
new route,” linking the South .Imcti- 
can countries with antecedent countries 
in Fiirope such as Porhigal and Spain. 

-Ml the airline’s intcmatitiiial flights 
•ire mixed, with tourists riiniimg .ihont 
4 to 1 over first-class passengers, accord- 
ing to Rcnwick. Britannias also will be 
flown in mixed configuration. 

CPA expects In hire sO more |jilots 
this vear. for a total of 250. Personnel 
now tobil alsoiit l.SOO throughout the 
system, with 1,200 of them in Van- 
comer. The airline is spending $1.4 
million on a new hangar and mainte- 
nance facility, which is scheduled for 
completion in time for the first Brit.in- 
niii dclis’cry in September. Other ex- 
pansion items include a S750.000 office 
extension and a $755,000 DC-6B simu- 

llic airline is inodibing eight C-46s 
formerly used in Dew Line operations 
as nasscnger-car|o aircraft for their 
nortnwestem scn'iccs. The planes will 
sc.it 40 passengers. 

i\ortliwe.sl Jet Order 
By August. Nyroj) Sa} s 

Scattk-N’orthwest Orient Airlines 
expects to make a decision within four 
months on pntchasc of sc\en or eight 
Bix-ing Intcrcontincntals or Douglas 
DC-Ss, Donald W. Nhtop. Northwest 
president, said here rccontlv. 

The long-range jets would be used 
in Scaftic-Tokyo and Se.ittic-Xcw "^'ork 
scrcicc. Ns'top said. Thc\- wmild enter 
sen-ice in I960. 

Purchase of eight to ten Lockheed 
Flectra turboprops or four to five 
medium-range jets, siiclt as the Boeing- 
Model 707-120. also is reported under 
consideration for short-medium r.inge 
assignments. 

Northwest will double its h-ingar 
facilities at Scattlc-Tacoma Interna- 
tional Airport by I960 at a co.st of 
more than S2 million. Nvrop said. 


AS'ashington-Disapprcwal of a Capi- 
tal Airlines faniil; fate plan tli.it extends 
the reduced rate to include Saturdar s in 
addition to inid-wcek dass has been 
recommended bv Civil .Aemnautics 
Board examiner Xlcrritt Ruhlcii. 

The Capital tariff bcc-amc cffeclisc 
Mardi 30 when the allowable suspeii 
sion period of IRO-days elapsed prior to 
the completion of the CAB inscstiga- 
tion of tbe petition. 

Although the Board requested Capi- 
tal to soluntarily postpone the adoption 
of the plan pending a final CAB deci- 
sion, the airline those to introduce the 
tariff with an extensise promotion cam- 
paign designed to attract Satiirdav fam- 
ily traffic. 

Rulikn found the e.xtcnsion of the 
family fare |)lan "nnduh |)rcfercntial 
and prejudicial, unjustly discriminatory 
and unlawful." lie did conclude, liow- 
c'cr, that the pro|)oscd fare falls "with- 
in the zone of tcasimabluncss," and the 
bureau counsel held that the tariff i.s not 
unlawful. 

If tlic Board upholds the cxaimnct's 
conclusions, a C.\B order for the can- 
cellation of the tariff would now be re- 
quired. American, Delta. National. 
Northwest and United have opposed 
the Capital plan. 

How Plan Works 

'I’hc family fare plan, which permits 
flic head of a family purchasing a full- 
fare ticket to buy passage for e.icli mem- 
ber of his family at half-fate, has been 
in effect (i\-cr all routes of all trunk 
airlines since I94S. P.issagc with such 
tkket.s may be used only bebveen Mon- 
day noon and 'Hiursday noon. The 
Capital plan adds Saturday to tlie [jcriod 
that ha.s fluctuated onU sliglitk since 
its adoption. 

In its petition on the tesised plan. 
Capital argued that the addition of 
Saturday as a famiiy-fare-plan day svould 
elis-crt a jxittion of its peak Friday 
Ir.tffic to Saturday , thus creating space 
for l-'riday’s overflow traffic. 

'Hie airline estimated that the exten- 
sion of the plan would increase annual 
passenger rescnucs bv S57I.272, net 
operating income by S255.598. 

Capital said Saturday traffic was 
26^ lower than its average dav traffic. 
Only 10% of its weekly traffic is car- 
ried on Saturdays, the airline said, as 
ctimparcd with 16%. On Fridays Cap- 
it.ll added that Mondays arc tlic second 
weakest day in terms of passengers 
Airline Opposition 

Amcric-an .Airlines reported n similar 


pattern but other opposition carriers 
found Saturday to be a relatir-ely strong 
traffic day. National Airlines said Satur- 
day w-.is second only to Sunday traffic- 
wise. with W’cdncsdas's dcieloping the 
smallest \-ohmie of the week. Moniiy 
was found to be the weakest traffic day 
for Delta. Northwest and United. 

In a check of its resers-ations cards at 
New York, American found that 31% 
of its first-class Saturday traffic con- 
sisted of family groups, svith 15% on 
Fridays and 20% on Sundas-s. In view 
of these findings, the airline estimated 
that if all Capital’s family group traffic 
011 l-'ridays and Sundays were diverted 
to Saturdays, it would lose S907.S06 
annually. 

-All opposing carriers complained that 
they would be required to adopt the 
Saturday plan if CapiFal is allowed to 
continue the tariff. .American estimated 
the tiime would cause an annual div er- 
sion of between $700,000 and $2.5 mil- 
lion from its regular-fare traffic. 

United estimated a reduction of at 
least $672,000 in annual revenues if 
tlic family fare plan is adopted generally 
on Saturdav. 

In making his rceommcnclaticin 
against the inclusion of Saturdav in tlie 
plan, examiner Ruhlen suggested a CAB 
investigation of the over-all faniilv plan. 
Me added; 

"In such an investigation, the Board 
should include as an issue the appro- 
priate adju.stinent to be made in all 
passenger fares if the family fare plan 
is found to be unlawful. This could 
]j:cvcnt a fare increase if the family plan 
were cliniinatcd.” 

Delta Places Stock 
On N. Y. Exchange 

Delta Air Lines last week became the 
tenth doiiic.stic trunkline to be listed 
on tlic New York Stock Exchange. 

Of the 12 major U.S. trunk airlines, 
only Continental and Northeast, which 
arc listed on tlic .American Stock Kx- 
cliange, are not y et included ou the big 
New A'ork board. 

First trading of Delta common stock 
look place AVednesday following ap- 
proi’al of the listing by the Securities 
and Exchange Commission and the 
New York Stock Exchange. The com- 
panv’s outstanding shares currentlv to- 
tal 1,122.525. 

Symbol of the airline on the ticker 
will be DAL. Lenart. McHugh & Co. 
have been designated by the Exchange 
as the specialists for the Delta stock on 
the F.xchangc floor, 
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SHORTLINES 



COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


To Improve A> iation Now — Part I 

Tile genera] cnipiiiisis on air traffic control for flic future has tended to 
obscure tlic lagging dcvelopinent of our airports aiicl landing eqiiipment- 
n situation not waiting for imention hut rather installation. Mam air cut- 
rier cancelations, and most of the traffic jams, todas can be laid on the 
ord-breaking flight of the Boeing 

trol 


liirtsliold of these airports. T he recent record-breaking flight of the Boc 
707 illustrates our plight. Washington \ationa) couldn't handle the i 
plane, Idicwild woiddn't. Hence B.iltimore. CXir dreamy traffic coni 


fem of the future \\ ill be wasted until wc begin at the t.iiiip and work n 

To be sure, wc can’t go on pouring concrete .iiid building "finger gates" 
forever. Rot to park X number of aircraft sse need X number of sqii.irc feet 
of ramp space— terminal capacity is no mystery. Ihe airlines thcmschc' 
could help here bs doing even thing possible to reduce the ground time 
per plane in order to increase Iiourh capacity. 

Parking Area 

Moving from the ramp to the runssay sse find that anything much less 
than 7,000 ft. of pavement today can best be classified as pirking area. To 
handle the larger jets of tlie future wc will need 10.000 ft. 'Micrcforc, if 
you own a major terminal and nisli to continue as such it is heartily recoin- 
nicndcd that sou pros idc at least tsso runways of the airpropri.ite dimension-. 

Nest sse paint. .Ml II.S riimvays should t-onie cejnipped with CA\ TSO- 
NTOA Rumvas Paint Marking. ,\nd please fellosss. it svon’f List forcser so 
do keep a brush and bucket handy. 

\'osv electricity. Itii rumsass should be adorned with modem high 
intensity edge lighting using 100-ft. longitudinal spacing. This means 
ANC Type C-l lights or cqiiisalent. .Actually narrow gauge, flnsli tunnas 
lighting is probablv the consing sogiic but exact installation data svill have 
to wait for final flight tests. 

Need wc mentitm approach lights? Complete configuration ,\ (center- 
line) systems pins flashers should be attached to each ILS runway. Where 
real esintc does not permit the full 5,000 ft., pul in as much as possible. 
If loii base a slicie eliff at the tad of the runway, prosidc configuration .A 
threshold marking plus two condenser discharge lights like those tested 
and used on Rumvai' 51L at Chicago Midway. 

Also, if you contemplate uninterrupted big plane service at your teruiinal. 
two complete ILS and approach light systems are needed. Cross country 
barnstorming to complete a circling approach is simply not the way to 
operate modern aircraft. 

Adequate Visual Aids 

The .standardization of these handy little guides to finding a tunwav 
can hardh be oscremphasized. All effort and money involved in the air 
plane, its flight, the traffic control sisfoin. the radio aids, the ILS and the 
gaudy terminal might as well be poured down the drain if the pilot is not 
provided with adeejuate visual aids for landing. These visual aids must be 
considered as much a part of the ILS as the glide slope and localizer. Their 
design and iiislallation should not be left to local option. 

An integral part of the landing system also is the cockpit instruments. 
To this end there must be a change in existing C-\R to permit use of the 
new "'I ■■ panel. Omitting this has the same effect as forgetting the approach 
lights or any other essential ingredient. 

TIic plea for most of these items is not new. On and off for the past six 
scats substantially the same requirements have been outlined in tiiis column- 
hot the past six vears vets little has improved at flic local aerodrome, llosv 
can sve possibly discuss supersonic trascl via pu.sli button control in 1970 
when SVC don't even make use of existing kiiow-hosv? 


► Boeing Airplane Co. senior s ice-presi- 
clciit Wellsvood E. Beall jircdicts that 
European airlines may double the or- 
ders for jet trans]iorts they nusv have 
with U. S. companies. Beall says most 
of the carriers svith jets on order svill 
base to increase their orders to meet 
route cmninitments and that carnets 
with 110 present otder.s ss-ill base to 

► Pan American World Aitss-ays will 
Ixtgin daily first class-tourist combina- 
tion service between New York and Lis- 
bon on .\pril 2S. Douglas OC-7Cs w ill 
be used on foiii flights witlunit refuel- 
ing stops at the .Yzorcs. Tire remaining 
three flights will use Douglas DC-6Bs. 
ITic nesv service svill be scheduled into 
Lisbon and continue on to Barceltma, 
\'iec and Rome. Pan .\mcrican will be- 
gin daily tourist flights from Ness York 
to Nassau with Douglas DC-7Bs on 
.■\prM 2S. 

► Braiiiff International Airwavs, Inc., 
ssill inauEiiratc Douglas DC-7C scrsice 
oefwceii tlic U. S. and Litin America 
on Mas 16. '1110 new twice wcckls 
fli»ht.s will upci.ite out of Nesv York tii 
Wasliiiigfon and Miami by intcrcliange 
.igreeincnt ssitli Eastern .Air Lines and 
continue to Panam.i. Lima. Sao P.iiilo 
,ind Rio dc faneito. The service svill 
be a first class-tourist combination. 

► United Air Lines ssill operate a new 
'men-onh” flight betsveen Nesv York 
and Chicago beginning .April 2S. The 
nesv flight svill feature steak dinners, 
dostug market quotations, pipe and 
cigar smoking. 

► Antcrrcan .Airliires will offer Douglas 
DC-7 sers'ice from Boston to Cleveland 
and St. Louis lieginning April 28. Fffee- 
tivc Mas 1, the airline ss-ill begin DC-7 
Mcrcrtry service from Boston to Chi- 
cago and Sair Ei.rncisco with a sched- 
uled flight time of !0 hr.. 20 min- Both 
flights will be on a first-class basis. 

► United Air Lines will construct a 
S2 miilrcm hangar at Newark Airport 
with completion scheduled for the 
middle of next year. 

► Northwest .Mtlincs svill begin DougLis 
DC-7C service on it's Scattic-T'okso 
route beginning April 28. \\'ith this 

'trew service, the airline will offer daily 
service over its transpacific rrmte fur 
the first time. 'Ilie DC-7Cs svill operate 
on a four round trip a week .schedule. 
'I he- remaining three schedules will be 
flown with Lockheed Super Constella- 
tions. NoTthwest svill have all DC-7Cs 
on the transpacific route by fall. 
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shown being assembled in 20 KVA drive re- 
pnnecting rods and bearings. Its use results 
tant speed drive with fewer moving parts. 


LIGHTWEIGHT 20 KVA DRIVE weighs 35 
lbs. It delivers rated 32 hp over full 
input speed range of 4300 to 8300 rpm. 


COMPACT 40 KVA DRIVE weighs 52 
lbs. It delivers 63 hp over full input 
speed range of 3700 to 8300 rpm. 


GENERAL ELECTRIC DEVELOPMENT SHOWS 

How Ball Pistons Cut Size and Weight, 
Simplify Hydraulic Drive Design 




General Electric Hydraulic Constant 

weight sasrings and design simplicity for 
any 400-cycIe a-c electric system. You can 
combine these drives with any aircraft 

turbojet engines. 

UNIQUE BALI PISTON DESIGN is the key 
to the small size, lightweight and mechan- 
ical simplicity of these drives. Operating 
on the simplest of principles, this radial 
piston hydraulic transmission uses pre- 
cision steel balls in place of pistons, con- 
necting rods and bearings. Extensive test- 
ing and thousands of hours of operational 
flying have proven this unit maintains 
high efficiency and reliability. 

FEWER MOVING PA RTS are required with 


this design- For example, since the balls 

prevent contact friction, and the usual 
piston and connecting rod bearings are 
eliminated. The use of a journal bearing 



transmission. Easily accessible parts 
simplify maintenance. 


COMPACT AND SELF-CONTAINED, a 
typical 20 KVA drive measures only 8' , 
inches long and 9'.i inches in diameter. It 
Vrtighs 35 lbs. A typical 40 KVA drive 
measures 1 1 inches by 1 1 inches and 


Fine frequency control to *1/10% 

with all General Electric Hydraulic Con- 
stant Speed Drives- For more information 
on these drives contact your General 
Electric Aviation and Defense Industries 
Sales Office, or send coupon for bulletins. 






Tigress is Our Most Imftorfant Produef^ 

GENERAL^ ELECTRIC 




Eleveloped to record and reproduce missile data. Consolidated’s 
new 5-752 Magnetic Tape System is also idea! for wind 
tunnels, engine test stands— wherever high speed acquisition 
of large amounts of precise data is essential. A compact, 
complete Magnetic Tape Recorder and Reproducer System 
housed in one steel cabinet, the 5-752 handles analog. 

PDM, and FM signals . . . provides seven individual tape tracks 
for simultaneous recording of separate signals on V4-inch 
tape. It also handles l^i, , and 1-inch tape widths with 
a capacity of 5000 feet of 1.5-mi! tape. 

CEC's new magnetic 

TAPE RECORDER/REPRODUCER SYSTEM 

Frequency range of the 5-752 is from 0 cycles to 100 kc. 

Six tape speeds are provided in three groups-60 and 30 ips, 

from the front panel. Contact your nearby CEC field office, 
or write for Bulletin CEC 1576-Xl. 


While this 


..telemetered data are recorded 
and simultaneously played back 
for computer use 


Consolidated Electrodynamics 


300 Norih Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 



British Speed 

Adelaide, South Austiolia — Soviet 
Ptemict Bulganin's scarcely veiled mis- 
siles tlircat at Sucz-tinic and Britain’s 
new and revised dcftn.se concept has 
goaded the country's guided weapons 
iiulustry into a burst of energy. 

W'otd has gone out officially that to]> 
prioritv is to be given to IRBM and 
ICB.\f projects. 

The order also was passed to extend 
W'ooincra Range to give niaxiinuni ovet- 
Innd distance. 'I'his will be up to toughh' 
1.500 mi. (IRBM range), and evcntii- 
i'lly clear to the Indian Ocean Christ- 
mas Islands. (As distinct from tlic simi- 
larly named Pacific group wlicrc the 
U.k. megaton bomb tests are to be 
held next month), a distance of roughlv 
-1,000 mi. 

■■nic recent U.K.-U. S. .summit talks 
dciired the way for Britain to accept 
some U.S. guided weaMiis to tide over 
the immediate need, but tins, at the 


Woomera Mi 

best, can only be a temporary measure. 
For one thing the radar network whicli 
will control Britain’s outer defense ring 
is svidels different than U. S. system 
and conkqucntly cxtcnsis'c adoption of 
missiles oflicr tiiaii those built expressh 
for the U. K. hookup cannot be made 
without considerable problems— and ex- 
it seems liighly likely, therefore, that 
anv U.S. weapons adopted as a result 
of tlic Washington and Bermuda talks 
will be of a ri pe which do not tcly on 
or fit into the radar scanning system. 
But. whs' is Britain in tlic position 
where she has to shop abroad for hard- 
«arc nlicn, for 10 years or more, she 
has been designing and developing mis- 
siles of her oivn? 

Basie-.illy. the answer goes back to 
19-17 svlien staff planners at the U.K. 
Defense Ministn’ figured there would 
be no global svar requiring guided 


ssiles Work 

weapons, as then epitomized by the 
German V2. within iO years. 

The planners figured that interme- 
diate weapons could be obviated and a 
limited budget conserved if a long-range 
policy could be adopted with something 
iike 1957-8 as the target date for 
weapons to replace the bomber, fighter 
and anti-aircraft guns. 

Broadlv, the U. K. system of getting a 
guided missile from the idea stage to 
operation is along these lines: 

• The British Air Ministry, thinking in 
terms of the next stage of aircraft de- 
iclopmcnt and tlic neccssarv armament 
(in the case of air-to-air weapons, sayl, 
studies the overall requirement and sets 
out its Slews and general specifications, 

• The Supply Ministry approaches ,i 
number of manufacturers whom il 
thinks capable of c-.irrying out such a 

• From the replies, and over conference 
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LINDBERGH Lands in Paris 
on Goodrich Silvertowns 

^BLVERTOWNS acrou tha aaaB Landini on th« deiicnd- Lau lB<an a minuto oF lima, yat an etarnlly o( autpania, lha 



Goodiieli 

BEST IN THE LONG RUN 
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This ADVERTISEMENT 

appeared in June, 1927 


Now pilots land 
all over the world 
on B.F. Goodrich 
Tubeless 


T he most significant development 
in tires since Lindbergh's flight is 
Tubeless, pioneered and patented by 
B. F. Goodrich. Now in service with 

B. F. Goodrich Tubeless secs the pace 
because it saves weight, perforins better. 



B-F.Goodrich Tubeless Tires are mak- 
ing greater payloads possible by reducing 
weight as much as 120 pounds per plane. 
And while saving weight, BFG Tubeless 
Tires offer superior air retention, save 
time and money in warehousing and 
maintenance. That's why the trend is to 
B. F. Goodrich Tubeless, 


B.F. Goodrich Tires"cross the 
Atlantic" again on a replica of the 
Spirit of St. Louis in the Leland 
Hayward-Billy Wilder motion 
picture production of Charles A. 
Lindbergh's Pulitzer Prize-win- 
ning story, "The Spirit of St. 
Louis”. . . with James Stewart as 
Charles A. Lindbergh, presented 
by Warner Bros. 


AVIATION PRODUCTS 

A division offhe B.K Goodrich Co. 
Akron, Ohio 



liibics where necessary, one or some- 
times more of these private firms arc 
asked to go alieatl and produce a test 
vehicle, nilh specific accent on toler- 
ance?. size, weight and space alloca- 
tion. 

• If tills meets witli .Ministry apptosal 
a number of pre-prototype models ate 
letjucsled for more extensive examina- 
tion and testing. 

• Prototype models follow to iron out 
remaining bugs. 

• Production is ordered «ith the trials 
of these units being carried out by serv- 
ice teams from the armed services. 

One Accepted 

factory prioress through all these shtges. 
To date onlv one British weapon lias 
been officiaUv aiinoiniccd us being ac- 

ccptcd-thc air-to-air Faitcy Kircfiasli. 
The system, rigid and exacting, is simi- 
lar to that observed for aircraft produc- 
tion, Perhaps the major difference is 
tliat few. if any. missiles deselop as 
private ventures. A missile iivamifac- 
tiircr is not aware of the overall defense 
program and tlic vast sums involved 
|)rechide indiscriminate wildcattiiig on 
the chance that something worthwhile 
might dcvclo)!. 

Reimbursement 

A cost-plus system is adopted for ic- 
imbiitscmciit of nianufacturcrs’ efforts 
wlicfhcr the project js successful or 
otherwise. Initial testing is carried out 
in most eases on the U.K. ranges at 
,\bcrportli and Larkhill or in South 
.\ustralia at Wooincra- Backing tip the 
v ast Wooincra Range, now in the proc- 
ess of being extended, with its advanced 
tracking network, is the Weapons Re- 
search Establisliniciit at Salishiiiy. near 


Adelaide, South Australia. Consider- 
able resource's arc available lictu for 
checking and proving firing rcsiitts. 

Adjacent to WRE branches of the 
major U.K. finns engaged in tire missile 
industry have been set up, involving the 
cmplovment of possibly the most higlily 
trained technical work force in tht 
Coiniimmvcaltli. 

Dc llpvilland one of the oldest cs- 
lablishcd companies in the guided mis- 
sile field, is one of the major contractors. 
It is widch- accepted, altlmiigh not 
officialh announced that Dll is develop- 
ing an air-tu-air weapon for fighter 
annament using what is gcneriilly re 
garded as a reasonablv efficient ir*rarcd 
targcl seeking .system of guidance. 
Short-ranged, but of high speed, the 
weapon is almost certainly solid-fuelled. 
It is known the weapon is well advanced 
and into the air trial stages and il 
could well be the next weapon to be 
unclassified in the AA division. 

It was recently annoimccd that 
Saunders Roc is to be associated with 
DH in a new project. The exact nature 
of the marriage was not announced hut 
Supply Minister Howard Beale used 
the term "manvfold'' in announcing a 
major expansion program. It is knovviv 
that SR recently completed a new wind 
limncl capable of Mach 3 and as the 
companv is not known to be contem- 
plating building an aircraft in this speed 
langc. it is suggested tliat the new ven- 
ture could be a joint effort leading to a 
new surface-to-air missile, or even tlic 
initial stage of the IRBM. 

Fireflash 

F'airey Aviation was the first British 
firm to become established at Salisbury 
and ^Voomcra. It produced the Firc- 
fiasli air-to-air weapon, now undoubl- 
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ROTARY MOTION 
SWITCH 



The many switching jobs done best by rotary-motion 
limit switches can now be done even better! Electro- 
Snop's new shaft seal gives you positive hermetic 
sealing, simplifies mourtirtg, saves weight and space, 
and provides a full 50,000 cycle minimum life. 
Elimination of external cranks, cams, links, and other 
gear to translate rotary to lineor motion fas is often 
done to permit use of hermetically-sealed, lever type 
switches) reduces weight, spoce congestion, and 
the need for tedious adjustment. This simplicity gives 
you greater freedom in locating interlock and in- 
dicating switches on rotory mechonisms; allows posi' 
live linkage attachment. 

Ice, altitude, rain, or corrosive atmospheres cannot 
effect this Electro-Snop switch sealed in a dry, inert 
gas. The steel case protects against shocks; prevents 
loss of the hermetic seal— olso permits light draw-up 
on mounting boils without “springing" the case. 

GET FULL ELECTRICAL AND MECHANICAL DATA 
IMMEDiATELT — WRITE FOR DATA SHEET HIO M-4 


e Leakage rate LESS than 1 micron per cu. 
ft. per hour I Full rating up to 75,000 ft. 
altitude. 

e No-slip splined shoft — adjustable or 
fixed actuating arm, 

• Permits 120^ rotory travel — - o minimum 
of 50,000 cycles I 

e Long overtravel eliminoies need for fine 
adlusfment; permits greeter flexibility in 
linkoge action. 

* Tough, drown-sleel cose. Rigid two-bolt 



TYPICAL CIRCUIT 



1-2 — Remote Lamp indicates when orm is folly returned, 
3-4 — Motor driving linkage counter clockwise i20°. 
5-6— Switch stopped motor ot predetermined position. 
7-8 — Remote lomp Indicates arm at full Irovel position. 


54 


edb being used its u tr.iiniiig combina- 
tion with Hunter and Swift fighters in 
tlie UK and witli Avon-engined Sabres 
in Australia. 

I'ircfiash is a fairly sim|)lc dart whose 
jiropiilsion is gained from twin bonst 
rockets positioned above and below tlic 
missile itself. At biiniout, svlicn a liigli 
'iipcrsonic speed i.s tcaclicd, these mo- 
tors shear an'av, leaving the unpoweted, 
beam riding missile to coast freely for 
several miles. 

Vickers-Armstrong missile, whicli fell 
by the wayside, was the air-to-air 
weapon wliieh this company w-js devel- 
oping for arming the Glostct Jasclin 
Mark 1. WTicthcr tlic aircraft or the 
weapon was untimely was not disclosed 
wlien the contract termination was an- 
nounced last year. 

It can be said officially that .Arin- 
stnmg W'liitwortli is currently dcsclop- 
ing a naval guided missile, tlic enntraet 
being with the Britisli Admiralh' and 
not as is normal, witli tlie Su|)|jly ^linis- 

The missile is bciieicd to be well 
advanced althniigli by no means near 
tlic production stage. Sperry is assn- 
eiated svith tlie control system and Gen- 
eral Electric is engaged on the guidance 

The missile has been extensiveh 
testexl at M'oomcra and it would fol- 
low that the next trial stage will be 
from the newly commissioned HMS 
Cirdlcness, the Rinal Naiy's first mis- 
sile ship. 

Bristol Rise 

Bristol has risen ra|)idly into the limc- 
iiglit in recent years and is today lieasily 
committed to the guided weapons iitti- 
gram. Knowledge of the company's 
1 liot ramjet makes it obvious that its 
lolc is the development of a surface-to- 
air missile with a solistantial nmgc, 
using Thor as a sustaincr motor assisted 
ill take-off by rocket motors. Its speed 
is well into the Mach plurals, its range 
limited only b\ fucl-caming capacih-. 
Cheapness of the ramjet— one estimated 
puts it at about £1.000-adds to the 
rosi' future ssdiich the coinpam' has in 
this field, I'hc electronics company of 
Tcrranti arc knomi to be a.ssociatcd 
with the guidance and control system'. 

It has been claimed tiuit English 
Electric is one of the few Britisli groups 
able to carri' out entire production of 
i missile— if not the onlv group. Cur- 
;cuHv engaged on production of a sur- 
face-to-air missile, tests arc cxtrcmels' 
encouraging. The company lias an ex- 
tensive trials team on tlic ^\’oonle^.l 
Range. Napier is associated on power 
and Marconi on guidance. Tlie missile 
consi.sts of a main rocket surrounded by 
eight boosts arranged in jiairs giving a 
formidable take-off speed. 

A. V, Roc, only rcccntli cstablislied 
in Australia, is bcliewcd to be uiulcrtak- 


mg Btitaiii’s first luiturc into tlie air- 
to-surface field. One line of thinking 
Miggesls that the compam’s own k'ul- 
can V-bomher miglit lie the aircraft to 
be linkes! with the missile. 

Emi Engineering Dc'clo|)ment. Ltd-, 
a branch of the world-wide musical and 
instruincnt cumjxmy. is not engaged 
on a missile itseff, but is an iinporbml 
iiiicillari unit ptoiiding mucli of the 
electronics and tdcmctrv' systems for 
range trials. It is also bclieicd to be 
actii'C on proximity fuse work. 
Geography 

Woometa is Ixitli a town and a 
range, tlic products of a joint UK-Aus- 


tniliaii .igreemeiit signed in 19-16, and 
on niiicn. to date. .Au.stralia lias spait 
,omcfIiing like £60 million and Britain 
possibly twice tiiat figure. Nearest capi- 
tal city is Adelaide, 1^0 miles southeast, 
an outer suburb of wliieli is Salisbiiti 
where the range'.s base facilities and 
laboratories are situated. 

Woomcra village comprises 500 or 
600 permanent brick, timber, or alu- 
minum liumcs, a school, hospital and 
theatre, and enjoys its own power sup- 
]jly, iintcr drami through a 250-mile 
pipeline, and normal social scirices. 
Here live tlic technicians and scientific 
staffs of both the private comixmics ivbo 
test their weapons on the range and the 
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Yes, around the world in 80 hours flying time is possible 
with the Howard Super Ventura. No other executive airplane in the 
Super Ventura field can cover as much territory in as little time. 

The Super Ventura, with the most amazing single engine operation 

in the executive field, cruises at more than 300 miles per hour — 
more than 2,000 miles non-stop — ■ with up to 14 passengers 
and 1,500 pounds of baggage. 

The Super Ventura is the executive airplane which in the past year 
has out-sold all others in its field. This is the world’s 
most outstanding executive airplane. 

Write or call today . . . 



govcniiiicnt staffs who control the r.nigc. 

A sizeable single men’s area caters 
l.irgcly flit construction workers, and 
barniek-style camps prosidc accommo- 
datirni for troops of the three serrices 
who hare need to learn the nrissile 
iipcrating imd handling techniques. 

It is of interest to note that the 
present Range Superintendent is a 
Kor.il Na\y captain, he haring suc- 
ceeded an Army general and an .\ir 
I'orcc group captain, 

'(’lie r illagc is flanked to the iiortli- 
ncst by an all-w'cathcr, hca\v-dut\' air- 
field with capacity to Inmdlc major 
maintenance and repairs to aircraft 
nuiging from the Valiant V. bomber 
used for higli-lcrcl ballistics trials, 
through Superforts. Caiiberras, Meteors, 
rctcran Mustangs and Bcaiifiglitcrs. to 
/indivik, the pilotless jet target aircraft 
designed and dcrelopcd by the Aus- 
tralian ar iatioii industry . 

This airfield is the range tcnninal for 
the ''pipeline" courier serr iee which has 
operated for nearly 10 scars bringing 
missiles for testing, equipment for in- 
■tallation and missilemen rmt from the 
UK. 

Forward Base 

I^orty miles furtlicr nortliwcst lies 
tire forward base of Koolymilka and ad- 
jacent, the firing pads, launching ramps 
and instrumeiitafioii blocks into whicli 
filter the down-range recordings of fl;- 

To e\cn enter flic village of ^\■oo- 
mcra a [sass is needed, special dispensa- 
tion is required to get beyond the street 
limits, but at Koolymilka, a road block, 
armed guards and man-proof fences bar 
progress to all but those entitled to pass 

Initially, the range extended only -Is 
miles, fanning northwest (n et dead-fiat, 
gihhcr-strewn red desert, speckled witli 
natise saltbusli on which sheep thrive 
20 to the square mile, .\nnmil rainfall 
i.s 8 inches, and that usually in three or 
tour downpours. 

Temperatures tim as high as 120F 
regularly in flic summer shade, and 
as low as 40K in tlic winter niglits 
Rut the clear skies, infrequent wind 
storms and long hours of davlight make 
weather conditions the most perfect in 
tlic world for missile testing. 

Today, the range extends for some 
lumdrctis of milcs-no-one will admit 
titc exact limit. Concrete pillboxes 
housing rad.ir-controllcd cameras, elec- 
tronic tracking instruments and measur- 
ing equipment stud the flight line every 
few' miles. Late last icar an aerial sur- 
vey was completed fb carry the range 
through to the \'’est -Australian coast 
and, spurred by the present titgeiici'. 
construction workers arc |)usbiiig ahead 
day and night w ith a road to follow this 

Constniction of monitor posts, tclc- 



CONTINENTAl'S FACTORY RE-MANUFACTURE 
Backs You with Factory Knowhow— and 
Precision Production Machinery— 
Throughout Your Engine's Life 
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On Dec. 23. 19(17. chi« u ii? a Department uf War speci- 
lication for a •'heavier-ihan-air flying in.ichine’'; 

“li is desirable that the flying machine should he 
designed so that it may be quickly and easily 
assembled and taken apart and packed for trans* 
portation in Army wagons. It should be capable 
of being assembled and put in operating condi- 
tion in about one hour." 

I. O'F proliably cotildn’t have helped you much with 
lhal jirobleiii. But we can help you with your present 

Here’s a "for instance’’; our engineers have recently 
tleveloped improved techniques in electrical filming of 
aircraft glass— even odd shaped parts and curved units 
to provide improved defogging and deicing under 
I'xcreine altitude and weather conditions. (Douglas F-5D 
and .AVRO CF-I05 EUcIrnpant^ Windshields arc good 
examples). 


If you have any questions concerning the latest develop- 

craft Division. I-ililicvOwcns Ford Glass Company, 608 
Madison Avcmic, Toledo 3. Ohio. 

ALSO ASK FOR A COPY OF Thi Originat Amerkon 
Army Conliad fur Acrnplonn suitable for fr.nming. 




LIBBEY-OWENS'FORD m, GUuia 

TOLEDO 3, OHIO 


graph links, staging camps and installa 
tion of equipment is scheduled to fol- 
low in fisail ’57-8, by which time 
Britain hopes to have weapons requiring 
at least that range limit. It has already 
been admitted officiailv that one missile 
powered bv Bristol’s Thor ramjet, has 
cuceeded the present range limits. 

Authority' controlling the range is a 
departmental body known as Weapons 
Research Establishment (WRE), an- 
swerable directly to the Department of 
Supply in Australia and to the Ministry 
of Supply in the U. K. 

What little official light is shed on 
activities both at W'oomcra and Salis- 
bury is usually jointly released by Supply 
Minister Howard Beale in Australia aiii 
Iris counterpart, Aubrey Jones, in the 
UK. WRE, in effect, is responsible for 
creating and maintaining the facilities 
with, or on which, a dozen private 
British aviation and engineering firms 
carry out trials of their ueapons or 
weapons systems. 

Data Processing 

These companies have been given 
accommodations in a former uartime 
munitions plant area adjoining WRE's 
Salisbury headquarters, the whole of 
which is under close security. They re- 
ceive from their U. K. plants the missiles 
for testing, usually in knocked-dosvn 
form, assemble them and use their own 
teams for actual range firings. Evalua- 
tion of results is supplied to the con- 
tractor after data processing on \5'RE’s 
electronic computers. 

These computors arc also widely used 
to synthesize problems on behalf of 
contractors. 

Unlike the U.S. system whereby a 
missile project is gisen a colorful code- 
name almost from its inception— a name 
which quickly becomes a byword in the 
industry— the U.K. system docs not dis- 
close publicly even a hint of a name 
In fact, while a secret code-name is ap- 
plied throughout the design, dcs-elop- 
ment and testing phases, supposedly 
known only to those associated witfi 
the program, a completely different 
name is given to the finished hardware. 
An instance of this was the Fairey Fire- 
flash air-to-air fighter armament sveapon 
officially cleared last year. Its develop- 
ment code-name was a vastly different, 
seven-letter alias. 

WRE docs not stop at providing fa- 
cilities for others. It has a number of 
branches of its own undertaking pure 
research into propulsion systems, equip- 
ment design, avionics, development of 
test (’ehicles in association with Royal 
Aircraft Establishment (RAE) West- 
enft, U.K., and is currently installing 
the most powerful wind tuunol in the 
southern hemisphere of Macli 3 capac- 
ity. It lias produced higli-class gyros on 
tlie one hand and huge transporter units 
on the other, but its primary role is 



FOUR JET CAR 

Helpful Hot Rod 

’The hottest hot rod on wheels today was developed by All 
American. But far from being a threat to fife and limb this 
hot rod is used to rave lives. 

Powered by four jet engines, the cat makes speeds of more 
than 200 miles per hour and is used to simulate a landing jet 
aircraft. Its main purpose is to drive loads at high speeds into 
aircraft arresting gear to test the strength and durability of the 
gear. On how well these arresting gear hold up may depend 
the life of an Air Force or Navy jet pilot. 

The jet car was All American’s answer to the difficult prob- 
lem of how the speed of a landing jet aircraft can be attained 
on the ground with a load equal to the weight of an airplane. 
This and other tough problems for the Armed Forces and 
industry are All American’s business, 

Every engineering idea receives consideration at All 
American. 

Engineers who can tackle these vital problems with a spirit 
of daring and imagination contact Walt Jones, Personnel 
Manager, All American Engineering Company, Box USS 2668, 
DuPont Airport, Wilmington 5, Delaware. 
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95 ohms), AMPHENOL Subminax cables meet the com- 
bined needs of miniaturized high temperature appli- 
cations. Utilizing both extruded Teflon dielectrics and 
jackets, these new cables withstand a continuous op- 
erating temperature of 200° C, have higher power 
handling capabilities than corresponding polyethylene 
types dnd can be easily soldered under field conditions 


lli.it of proi iding [he means for proving 
the iiroducts of priiatc enterprise. 

Ihesc ptoelucis include a number of 
air-to-.iir wenpons. .surface-to-air and 
snrf.icc-tD-siirfacc missiles and there is 
growing jiroof fliat at least one air-to- 
surfacc weapon may be under way. 
Current tiring programs are a long wa\ 
short of the range’s cap.icits'- 

No official figures has’c been given of 
the work lo.id at W'oomcra, but it is 
kiiomi that the r.ite coold be stepped 
lip perliaps tenfold before causing em- 
barrassment. Night firings, for instance, 
i.rc rarely undertaken and there is gen- 
eralli' a 'vide stand-domi at weekends. 

One estimate of operating costs has 
been pot at £10 million a year, but 
just nli.it this includes nr leases out 
puts the figure into the guesstimate 
class. Total personnel engaged in the 
indostn-, pris’ate and governmental, 
proHahIv approximate 10.000. the ma- 
jorits of wliom arc gosernincntal. 

Standing behind tlic private compa- 
nies established at Sali.sbiirv. of course, 
arc the parent companies and groups, 
including I''aitcy, Knglish Electric, Gen- 
eral Eicctric of England. Armstrong 
IVliitworth and Bristol, solidly com- 
mitted to the guided weapons indnstiy 
to the time of millions of pounds and 
emplming manv thousands. And be- 
hind them again, stand more than 400 
.smaller companies subcontracting to the 
"capons "Inch ha\’c been suddenly 
jerked into Britain’s defense program. 

Radiation Increases 
Efficiency of Fuel 

Intensely radioacti'c gold can in- 
crease tire huming efficiency of fuel by 
50%. a Universitv of Michigan chem- 
ist, Stuart \V. Churchill, told the Amer- 
ican Chemical Society annual meeting 
ill Miami last week. 

In an experiment sponsored by US-AE 
Office of Scientific Research, effects of 
different tvpcs of radiation on combus- 
tion ncrc tested by engineers of the 
universitv at a site at Willow Rim 
airport. Stream of propane, directed 
though a one-ounce nest of gold wire 
.OOf in. diameter, was the first test to 
show a strong reaction, largely because 
of the intense strength of the gold 
radiation-nited at 10.000 Curies. 

Other fuels would behave the same 
vai as propane, the experimenters be- 
lieve, and thev found the results the 
same for all fucl-air mixtures tried and 
at atmospheric pressures equal to 
fO.OOO-fO.OOO ft. altitude. 

Professor Clinrchill said the disco' cry 
miglit mean miclciir radiation could gii c 
small engines the thrust of larger ones 
with a significant weight sai'ing, or that 
existing engines could attain higher 
altitudes. 

The gold lost most of its potency 



Through the years Bell Aircraft's rapidly advancing design concepts 
for aircraft and missiles liave placed an ever growing importance on ape- 
cific knowledge of aerodynamic and structural behavior. Our present pro- 
jects and those planned (or the future offer challenging opportunities (or 
engineers capable of creating aerodynamic designs which successfully 
meet advaneed requirements fur jxirriirinanee, air loads, stability, control, 
maneiivcrahility and aerodynamic healing. Similar oppuriunilies exist in 
the solution of structural problems, in designing and testing structural 
components and assemblies, and determining structural design loads, 
methods and allowables. 

Some of the problems which are under extensive investigation at 
present arc: 

AERODYNAMICS 

t. Fluid flow end baundarirldyai- 2. A.rodynnmlonnaly.li.iUllan 

onolyili SI hyparvBlocItlai snd snd Is.ling of lupsr.onk si 

low ft.ynold> Numbsrt. snd oir.rsft smploylng rorkst. 



• Aulomolic Control Designers 
g Chemical Engineers 

o Combustion Research Engineers 

• Communkolions Engineers 

• Design Checkers 

o Development Engineers 
o Digital Computer Development Engrs. 
e Dynomic Engineers 

• Eledronit Engineers 

0 Electronic Standards Engineers 

0 Environmental Specialists 
o Field Test Engineers 
0 IlighI Test Engineers 
0 Flight Test Progrommers 
o Fuel ln[ecllon Specialists 

• Gear Designers 

0 Guidance Engineers 

• Gyro Specialists 

• Heal Transfer Engineers 
o Hydraulic Engineers 

0 I8M Programmers 
0 Instrumenlotion Specialists 

0 Magnetic Amplifier Specialists 

• Mathematical Analysts 
0 Mechanical Engineers 

0 Microwave Engineers 

• Miniturizolion Engineers 
■ Nucleor Physicists 

• Operations Analysts 

• Physicists 

o Power Plant Designers 
0 Pressure Vessel Designers 

• Project Engineers 

0 Publication Eegineers 

• Radar Systems Engineers 

• Reactor Designers 

o Reliability Engineers 
0 Rocket Test Engineers 
0 Servo Systems Engineers 

• Servo Valve Engineers 

• Statisticians 

• Stress Engineers 

• Specification Writers 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Specialists 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 

• Turbine Pump Designers 

• Vibration & Flutter Analysis 

• Weapons Systems Engineers 

• Wave Guide Development Engineers 

• Weights Engineers 


il 



General Electric “Sand-Blasts” 5-Star Tube pins 
for increased reliability in aviation equipment! 


#Gcnrral Eleclric "sand-blasts” ihr pins of 5- 
Star hi"h-rplialiility lubes fur complole and lasting 
electrical contact. This special process is part of 
Genera! Electric’s 5-Star pro;;ram to build extra- 
ilependahlc tubes for airborne communications, 
radar, and oilier critical avionic criuipnicnt. 

Miniaturc-tiil>c slcrn-iiiaking .and bulb-scalinj' 
involve hij;h leinperaliircs that cause non-eon- 
ductivc oxidation to form on the pins. In "sand- 
blasting”, twin guns spray Jct-propclb-J streams of 
abrasive emulsion over the pins. This abrasive 
scrubs away all oxidation residues and leaves the 
full pin surfaces conductive. 

/\t every stage of S-Star Tube production. 


General Electric strives to provide the superior 
performance so vital to safely in airborne opera- 
tion. Tube design is extra-rugged, will withstand 
shocks and vibration met in flight, liiipurity-froc 
manufacture in surroundings of ".Snow-White” 
cleanliness protects electrical stability . . . and 
extremely rigid lest procedures promote uniform 
reliability when lubes are installed. 

Major airlines around the globe rely on General 
Electric 5-Star Tubes. Install ibis proved depend- 
abililv in your own avionic equipment! Phone 
your local G-E tube dislribulor todav! Electirmic 
Components Division, General Electric Company, 
Schenectady 5, New York. 


T^vgivss k Our Moit /mporfanf T^duef 

GENERAL A ELECTRIC 


within tlucc necks. Icaiing no waste 
problem. Howeicr. the question of 
shielding remained, llic experimentets 
used thirty tons of bagged cement and 
li tons of lead slieet around the ap- 
paratus. Ei'cn tlien 20 engineers ivctc 
needed for the project, because work 
bad to proceed 24 hr. a day and cacti 
individual could remain in tlie area only 
a short time. 

USAF Missiles Facility 
Moved to Norton 

Los Angeles— Ballistic missiles logis- 
tical support functions, now located at 
Manvood Ait Eorcc Depot, will be 
tt.insfcrred to Norton Ait Force Base 
at San Bernardino, Calif., in the near 
future because of oicrall economy mcas- 
lucs. Col. Philip B. Foote becomes 
deputv commander for ballistic missiles 
at Norton, and will head the ballistic 
missile management group. 

fn the new assignment Col. Foote 
will report to Gen. E. W. Anderson, 
commander of the San Bernardino Air 
Materiel Area and will receive direc- 
tional control from Gen. Ben I. Funk, 
who is depuh' director for ballistic mis- 
siles. .'^ir Materiel Command, and chief 
of the ballistic missiles office at Ingle- 
wood. Calif. 

I1ic ballistic missiles office is one of 
three team members of a military- 
dt'ilian management team carrying out 
the ballistic missile program for the Air 
Force. Ballistic missiles office is re- 
sponsible for procurement and produc- 
tion. supply, maintenance engineering, 
quality control and transportation in 
the ICBM and IRBM program for Air 
Force. W'estern Desclopmcnt Division 
of ARDC, the team managers, and tlie 

g uided missiles research division of 
.amo-Wooldridge Corp. 

New Company Formed 
In Rorketry Field 

Los Angeles— Era Engineering, Inc., 
Sanf.i Monica. Calif., has been formed 
for development of new systems and 
equipment in rocketry .ind ckctrouics. 
Era Engineering aheadv announces 
tlicse three systems now available; 

• Simple svstem for measuring distance 
between missile and target in near-miss 
situation. System will assess cffcctise- 
ness of missiles under experimental fir- 
ing conditions, make available data to 
firing crews immediately after impact. 
• Device for measuring erosion of mis- 
sile surfaces under hr pcrsonic environ- 
ments. (Projected is a ss’stcm for meas- 
uring and recording thickness of skin 
material as a function of time.) 

• Raclioaetis-c recovery technique for 
missiles and components after experi- 
mental firings. 




AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


wesr COASr sales a SEEV/CE, 390J Warner BurbaiA, CoKf., Vtderia 94390 
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AERONAUTICAL ENGINEERING 



New IL-14 Much Improved Over IL-12 


i Ihc article bcloiv 'vas iir/ttcii for 
Craxliclaiiskara .Aviatsiya. the maga- 
zine of Aeroflot. Kiissia’s air/iiic, and 
IS being reprinted in Avution W'ekk 
becansc of the grniviiig inipnrfance of 
the IL-14 ill iliissian civii transport. 
In addition to going into large scale 
.Veroflof sen-ice. the airplane is being 
jiresenlcd by the Soi-iets to the leaders 
of such co’untrie.s as India, Yemen 
and fraq to gain goodwill and poli- 
tical advantage) 

Bv Engineer-Pilot V. Bragin 

I'lic iL-14 aircraft is a cantiles-et, low- 
wing inoiioplaiie «itli retractible land- 
ing gear and nose wheel, and a single- 
fin empennage. Its fuselage is of scini- 
nioiiocoquc type with stressed shin. It 
I-. distinguished by a long, streamlined 
configuration. 

TTic following geoniclric characteris- 
tics of tlic wing exert a great effect on 
the plane's flying and operating char- 
acteristics; the planfomi, the relative 
thickness of profile, the span, the aspect 
ratio, etc. The wing was derived from 
.1 modified TsAGI SR-5M profile, lb 
relative thickness; that is, the relation of 
maximum height to chord, is 18% at 
the root and 12% at the tips. For com 
patison we recall that the rclatii e thick 
ness of profile for the IL-12's wing is 
16 and 10%, respectively. 'I'hc Ts.AGl 
SR-5M profile, as compared with the 
IL-12 wing profile, provides a consider- 
iible reduction in the wing’s profile drag 
witli the same lift qualities. 

In plan, the wing has a trapezoidal 
shape and a sweepback angle of ^ dc- 


gtec.s- Thanks to the sweepliack, there 
is a component of the speed of air flow 
directed along the ssing sp;m from the 
ends to its root section. The breaking 
up of the flow ;it large .ingles of ;ittack 
is moved from the end section to tlie 
root section, wliicli exerts a favorable 
eflect on the plane's lateral contmll- 
.ibilits and improscs the ssork of the 

Ihe wing area is 100 .square meters. 
Its si/c ansners an important re(|nirc 
ment of acrodyiianiics: to ensure losv 
landing speed along with a compara- 
lively-high cruising .qiccd. h'or the 

IL-14. these indices are 140 and 35S 
kilometers per hour. Loading on the 


IL-14’s wing is 172.5 kilograms per 
square meter. Aspect ratio is 10. 

The engine nacelles are streamlined 
in shape. The exhaust slacks do not 
protrude outward but arc inscribed in 
the contour of the nacelle. The air in- 
takes arc also concealed. Ilic exhaust 
stacks arc hroiighf out to the trailing 
edge in the decompressed zone. 

Becaiiso of the improsed aerodynamic 
eharactcristics of the wing and naccilcs. 
thc IL-I4’s cruising spe« is increased 
by 15 to 20 kilometers per hour a> 
compared with the IL-12. Closing the 

landing gear doors while the gear is 
extended improves the takeoff cliaracter- 
istics and, in addition, permits hori- 


ANGLES OF ATTACK AND AERODYNAMIC 
EFFICIENCY (LIFT-DRAG RATIO) 


NGLES OF ATTACK 
IN DEGREES 

IL-12 

0 

4.85 

2,65 

2 

9.9 

5.8 

4 

12.4 

8.4 

6 

13.2 •) 

9.9 

9 

11.8 

10.0*) 

12 

9.9 

9.9 


^ OPTIMUM ANGLE OF ATTACK 
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zontal flight and esen a slight gain in 
altitude near ground level with one 
operating engine when the propeller of 
the non-operating engine is feathered. 

Time requited for retracting the 
landing gear is 5 seconds in the summer 
and 6 to 7 seconds in the svintcr. 

'I'hc 1L-I4’s wing mcclianiitation con- 
sists of two split flaps with an overall 
length of 18.8 meters, wliicli is 59.5% 
of the wing span. AVith dcflccticin of 
the flaps 20 degrees, the aerodynamic 
efficiency (lift-drag ratio) of the plane 
in the range from miniimini speed to 
,1 speed of 175 kilometers )x;r hour is 
more than with imdcflceted flaps. 
Therefore, the action of the flaps mi 
the wing's operation is very effective. 

i'hc sturdy vertical empennage, the 
coricctly<hosen lateral V of the wing, 
and the large sp,in of the ailcrcins en 
sure good lateral stabilitv- and controll 

Tli'e increase in the area of the verti- 
cal empennage is dne chiefly to the 
larger rudder. Its greatest angle of de- 
flection on both sides is 25 degrees. On 
the rudder is a spring coinpensator hv 
which the loading on the k-g in single- 
engine flight is decreased and the |)l;mc's 
lateral controllability is improved. 

Tlic area of the liori-zoiital empen- 
nage is increased bv 6% as compared 
witti the IL-12 aircraft. 

In the range of operational balance 
from n to IS.6% mean aerodynamic 
chord the plane has adet|uate longi- 
tudinal stabilitv and controllability. 

In order to prevent iiii|)aiinicnt of 
the plane's aerodynamic qualities due 
to icing, the leading edges of the wing, 
the stabilizer and fin. the propellets. 
and the front ghiss of the cockpit have 
anti-icing devices. 

Takeoff power of the ASh-S2'r cn- 
|ine,v used in the IL-14 is 1,900 hp. at 
2,600 qjm., and manifold pressure of 
1.250 milUinetcr.s of merciiry cohmm. 
This is 50 hp. more than the forced 
power of the ASh-82FN cii|iiies used 
in the IL-12- Takeoff power to an alti- 
tude of 400 to 500 meters is kept con- 
stant. In case of failure bv one engine 
after the IL-14 has achieved a speed of 
160 kilometers per hour, when the 
landing gear is in retracted position, 
prompt feathering of the propeller will 
permit continuation of the takeoff. 

Examination of the flying and op- 
erating data on the IL-14 shows that it 
boasts advantages over other piston 
powered planes used in civil aviation, 
'live principal advantages are; high 
cruising speed, safetv in takeoff, good 
single-engine flight characteristics, adc- 

a uate stability and controllibility in all 
ying regimes, and liigh payload capac- 
iK- 

I'or a detailed acquaintance with the 
main aerodynamic cliatactcristics of the 



AVIATION WEEK, April 22, 1957 


Here’s Why General Electric’s Nevsr 


TS8 Turboshaft Engine Is The 


BEST POWERPUNT FOR HEUCOPTERS 




offers unmotched performance copability; 
advanced mechanical design features 


Over 3:1 Power-to- weight Ratio — Packing more power per pound than 
any other gas turbine engine of comparable output, the TS8 delivers 
1024 horsepower yet weighs only 325 pounds (including 75-lb reduction 
gear). What will the T58's low weight mean to future helicopters? 
Drastic reductions in their gross weight — up to 40% faster Cruising 
speeds — greater endurance— and vastly increased ton-mile capacity. 
In addition, the TS8's advanced aerodynamic and lightweight mechan- 
ical design promises the same high reliability that has been proven in 
G-E.'s J47, J73, and supersonic J79 jet engines. 

0.69 Specific Fuel Consumption (normal, with gear) — The TSS's tur- 
bine inlet temperatures, pressure ratios and the aerodynamic design of 
its major components have been balanced to provide the highest pos- 
sible operating efficiency over a wide range of helicopter flight condi- 
tions. Result: a proven SFC that rivals the piston engine for economical 
operation. 

Aulomotic Rotor Speed Control — The T58’s revolutionary new con- 
stant-speed control eliminates the need for speed adjustments by the 
pilot during normal flight operation. Combined with the TSS’s free 
power turbine, this new control automatically regulates engine output 
to meet changes in load or flight attitude, thus permitting the helicop- 
ter rotor to operate at the most efficient speeds for take-off, climb, 
cruise and hover. 

Small Envelope Size — Measuring only 59 inches long by 16 inches at 
maximum flange, the TS8 makes possible more compact engine com- 
partment design, additional cargo space. 

Versatile Exhaust & Power Take-off Arrangement — The engine’s 3- 
position exhaust and fore or aft power take-off arrangement also sim- 
plify problems of designing or retrofitting engine compartments in 
either single- or multi-engine helicopters. 

The T58 was developed for the Navy by General Electric's Small Air- 
craft Engine Dept- General Electric believes the T58’s many features 
make it the best engine of its kind to transform the role and perform- 
ance of helicopters into new levels of military and commercial useful- 
ness. For detailed performance data, call your local G-E Aviation & 
Defense Industries Sales Office, or write; General Electric Co., Section 
233-5, Schenectady 5, New York, for T58 brochure. 


^Ogress Is Our Most Important T^oduct 

GENERAL® ELECTRIC 
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PIONEERING is our business 


JL-H we will CNatninc tlie plane’s lift- 
drag curs’E with ictractcd landing gcit 
and undcflectcd flap (p. 65) in gliding 
legiinc with negligible tlirust. 

As is es’ident, the following aero- 
dynamic data correspond to the plane’s 
characteristic angles of attack. The angle 
of attack for zero lift (a„) is 1.5 degrees. 
•At the same time, the coefficient of 
lift (C,) is zero, and the magnitude of 
the coefficient of drag (C.) is 0.023. 
I he angle of attack wTiich corresponds 
to the minimum coefficient of drag, 
that is. the flight regime at maximum 
speed, is 0.6 degrees, and the magni- 
tude of the minimum coefficient of drag 

IS 0.021. 

Coefficient 

It should be mentioned that the 
coeflicient of minimum drag is an index 
of a plane's aerodsmamic efficiency, 
[•'or the IL-l-t. its magnitude is com- 
p.irati>ely small. Thus, for the Yak-12 
(single-engine trainer— Adam) the mini- 
mum coefficient of drag is three times 

Tilt iiptimum angle of attack for 
the lL-14 (du,) (d„a in illustration p. 65) 
is -f degrees. At this angle the aero- 
dynamic efficiency (lift-drag ratio) has 
the greatest magnitudc-18.1- 

The critical angle of attack (d„) is 
17 degrees- The maximum lalue of the 
coefficient of lift in the given instance 
is 1.6. 

I'or the lL-14 as compared with 
the 1L-I2. the magnitude of the opti- 
mum angle of attack is 2 degrees less, 
the aerodynamic efficiency is three 
units greater, the range of angles of at- 
tack is 1 degree greater, and the maxi- 
mum magnitude of lift coefficient at 
the critical angle of attack is greater. 

W'hat adiantagcs do these indices 
give to the airplane? 

In flight, uith retracted landing gear 
and undeflected flaps, the IL-14 MS a 
greater range of s^cds, less required 
thrust and power, etc. 

W’c will examine the characteristies 
of the lL-14 in flight with extended 
landing gear and deflected flaps (p. 65). 
'ITie drag coefficient for the IL-14 witli 
extension of the landing guar increa.scs 
by a magnitude of 0.013 (for the IL-12 
by 0.024). Such a small increase is ex- 
plained by the fact that after the land- 
ing gear is extended, the compartments 
are dosed by doors. As a result, tlic 
plane's acrodxnamic efficiency, with ex- 
tended landing gear, for the entire range 
of angles of attack (speeds) is more 
than for the IL-12, 

With deflection of the wing flaps, 
the profile curse is increased, the air 
stream brcikup is delayed, and the 
sving's airflow is improved. At the same 
time, the salue of the lift coefficient in- 
creases. but simultaneously in still 
greater degree the drag coefficient in- 
vreascs, and thus the plane’s aero- 



NEW BENDIX TRUE MASS FUEL FLOW 
SYSTEM APPLIES ANGULAR MOMENTUM 
PRINCIPLE WITH SINGLE TURBINE 


Increased accuracy and greater re- 
liability are the two big advantages of 
the new Bendix Single-Turbine Nfass 
Fuel Flow Transmitter designed for 
systems application in Imth singlc- 
and multiple-engine jet aircrafl- 
(Type 9151 Transmitter is shown 

The accuracy of the Single-T urbinc 
Type Maas Fuel Flow Transmitter is 
wilhin 1% oj actual flow, regardless of 
flow rale, type of fuel, or cnxiron- 
mcntal conditions. The new, single 
turbine is responsible for this greater 
accuracy because of its reduced fric- 
tion, reduced fluid coupling, and in- 
sensitivity to aircraft accelerations. 

The simplified design and fewer 
parts of this Bendix angular momen- 


tum transmitter also make possible 
longer, more trouble-free service life, 

Other advantages; low pressure 
drop, light weight, available in a 
variety of flow ranges to fit the 
application. 

(While this transmitter is new, it 
fits into a variety of systems — both 
new and old. Ask us for publication 
No. 56-217. PlONEER-CENTRAl. DIVI- 
SION, BENDIX AVIATION CORPORATION, 
DAVENPORT, IOWA. 



Pioneer-Central Division 
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Why are 1 out of 5 
new or rebuilt jet engines 
rejected because of 
excessive vibration? 

THE ANSWER IS BASIC: 

Jet engines are flexible rotors which must be 
dynamically balanced at operating speed for... 


PILOT SAPBTV 




can cause dangerous bending 
moments at 10,000 rpm. 



The tRD-Hicks Model 5000 Horizontal Spin Test 
Unit ... in one operation . . . combines over- 
s peed testin g and dvnomie baloncin g at octuol 
rotationol speed . We invite your inquiry. For 
further information, write or call Intemotional 
Research & Development Corp., 897 Themes 
lane, Columbus 16, Ohio. 


A rotor balanced at operating speed, (10,000 
rpm.), exerts no bending moment and re- 
mains in dynamic balance. 
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FlLLERUPJ 


PILOTS WHERE 
ARE TOO ABE THE 
[SWHHY IpISTOHS 


PI eWER X PLUS 
, Y EQUALS SERVICE,' f 


'37 WINSTON CASTHBERRy' 
JOINED nRP\. SECWfTOED 
WIRE ' - 


'36— REFUELLER KILIY 
KILLINGSWOm.EX-WETiaAN 
LORRAINE SANDERS, ENGlNimi 
LOUIS BEIMER START HERE. 


EfiPHMIS ON SERVICE. 


QUILD DUHNO- 
)? NENER 


RECKON 

^SPIN' 


fll "^1 

WAOHG'LKttHEU) 10 OWNERS 
WAS DOCTOR WHOSE PILOT 


39-2U3..flB^ IN U.S. AS 
AUTHORIZED LOCKHEED 
■SERVICE STATION. 


ALSO CREWED H'S YACHT, 


rlyiiiimic efficiency detteasts at all angles 
of attack. For landing, the flaps arc 
deflected an average of 25 to 30 degrees. 
Their full .ingle of deflection is 45 dc- 
grees- 

Shnwn in illiistration p, 65 is the 
lift-drag enno of the IL-14 with ex- 
tended landing ge-.ir and flaps deflected 
at 20 and 45 degrees. In addition, the 
corresponding data are cited in table. 
Range Rises 

Thus by deflecting the flaps 20 de- 
grees. the angle of attack of zero lift is 
decreased to minus 4.5 degrees, the 
optimum angle of attack is 4 degrees, 
and the efficiency drops to 13.2. The 
critical angle of attack decreases to 15 
degrees, but the lift coefficient increases 
by 0.26 and is 2.03 instead of 1,77. The 
range of angles of attack from zero 
to critical rises and is 19.5 degrees 
(— 4.5 -i- 4- IS). Correspondingly, the 
plane’s range of speeds rises. 

On takeoff with flaps deflected 20 
degrees, the speed of leaving the ground 
(145 kilometers per hour) decreases due 
to the increase in lift coefficient. In 
addition, the takeoff characteristics iin- 
prove because, for angles of attack corre- 
sponding to speeds from starting takeoff 
to 170-180 kilometers per hour, the 
plane's efficiency vs ith flaps deflected 20 
degrees is greater than with undcflected 
flaps. 

When the flaps are deflected 45 de- 
grees. still greater changes take place in 
the 1L-I4’s aerodynamic characteristics, 
namely: tire angle of zero lift decreases 
to minus 8 degrees; the optinium angle 
of attack is 4 degrees with simultaneous 
lowering of tire actodvTiamic efficiency 
to 9.2; the critical angle of attack de- 
creases by 3 degrees but tlic maximum 
lift coefficient increases by 0.52: and 
the range of angles of attack from the 
angle of zero lift to critical rises and is 
22 degrees- Correspondingly, tlie 
plane's range of speeds increases. From 
tbc lift-drag curve it is evident that the 
aerodynamic efficienev at all angles of 
attack decreases since with deflection 
of the flaps 45 degrees the coefficients 
of lift rise in lesser degree than the 
coefficients of drag- 

Thc decrc.ise in aerodynamic effi- 
ciency is accompanied by an increase in 
glide angle in landing. The lift coeffi- 
cient fur the landing angle of attack 
rises, which provides a dccteaso in land- 
ing speed; and the drag coefficient rises, 
le.iding to faster loss of s|>ecd after re- 
ducing the engine power for landing. 
Coiiseqiinitly. deflecting the flaps 
while gliding increases its steepness and 
lowers the s|)ecd faster before landing. 
\\'hercupon the landing speed itself 
decreases and. fhctebv, the length of 
the landing run also. 

The IH4 lands at a speed of 135 
kilometers per hour with flaps deflected 
45 degrees. Umding speed with un- 


deflcctcd flaps is 145 kilometers per 

In tlie event of violent head winds 
01 of strong side winds, it is recom- 
mended that tlie landing be made with- 
out flaps or deflect them 20 degrees- 

Two German Sites Chosen 
As Mike Missile Bases 

Bonn— Two bases for the air defense 
missile Nike will be built in Ebemborg 
near Landau and in Baumholder. ,\1- 
lied plans, not vet finalized, also pro- 
vide for rocket bases near Bad Kreuz- 
nach and Simmem. .MI four bases arc 
in German Rhineland-Palatinate. 


Northrop Establishes 
International Division 

Ilawtliome, Calif.— Northrop Air- 
craft, Inc., has established a new divi- 
sion known as Nortlirop International 
wliich will be responsible for all over- 
seas programs of the company. 

J. Gilliert Ncttlcton Jt., formerly 
vice president customer relations for 
the Radioplane Co., was elected cor- 
porate vice president responsible for 
the new division. 

Ilis offices will be .it 9756 Wilshite 
Blv-d.. Beverly Hills, the new corporate 
headquarters after May 1. 


Sliver Jubilee Newsreel 
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The time is drawing near when Pan American 
will inaugurate commercial jet service. 

But even now, with the aid of Pan Am's 
IBM 705 electronic dala-processing center, 
the jets are already “flying.” 


The fabulous 705 simulates jet-age operations along 
Pan Am’s 64,085 world-wide route miles— right now. Mag- 
netic tapes feed into the electronic wizard such information 
as distance between cities, cruising speeds, altitudes, wind 
velocities, airport elevations, runway lengths, fuel prices 
and dozens of other variables— and out come the crucial 
figures on revenue ton-mile costs, in 120-column tabulations. 

With this computer the key characteristics of any plane 
in production or on the drawing boards can be projected in 
minutes against actual operating conditions. The character- 
istics of the Boeing Jet Clipper*, for instance, can be de- 
scribed on 69 IBM purvch cards. 

But the 705 has present-day applications as well. 

In its ’round-the-world operations. Pan American, in an 
average working day, handles 10,000 reservations. They are 
translated into not just ordinary stubs but intricate flight 
coupons that often encompass the globe and involve as 
many as 50 flight segments on as many carriers. The paper 
work can be imagined in terms of 15 million standard tabu- 
lating cards— with the 705 their information can be contained 
on a dozen magnetic tape reels, lOJ.^ inches in diameter. 

This machine, the first of its kind to be operating in the 
transportation field, has been installed in Pan Am’s Long 
Island City offices. The 705 is on a full 24-hour-a-day sched- 
ule grinding out information otherwise physically imprac- 
tical to obtain. The electronic brain keeps a sensitive ^ger 
on movements of international trade as reflected in the flow 
of passengers and cargo . . . speeds billing . . , handles pay- 
rolls . . . provides precise control of inventory . . . and, of 
course, manages accounting paper work. 

Operations, maintenance, purchasing, training are all 
teaming up to meet the challenge of the jet age. This kind 
of teamwork is typical of Pan American’s pioneering role in 
aviation— past, present and future. Determined to make the 
transition to the jets a smooth one for the public and the 
industry alike. Pan American will be ready when the first 
jet Clippers are delivered. 

The first responsibility ot on oiHIne 


PAN AMERICAN WORLD AIRWAYS 



Project I 


your career 

in engineering 



AVRO AIRCRAFT 

OFFERS OPPORWN/riES FOR 
THESE PEOPLE— WITH OR 
WITHOUT AERONAUTICAL 
EXPERIENCE: 

Mathematicians 
Computer Programmers 

Metallurgical Technicians 
Stress Engineers • Systems 
Engineers • Mechanical Engineers 
Flight Test Engineers 
Controls Engineers 
Aero Thermodynamicists 
Vibration & Flutter Engineers 
Civil Engineers for: 
Structural Analysis, Tests, Design 
Computing Specialists 
Draftsmen & Technicians 


Avro Aircraft's broad and diversified range of 
advanced aeronautical design projects gives 
engineering people unexcelled opportunities 
to utiliie individual ingenuitVt initiative, imagi- 
nation and creative qualities. 

All aspects of Engineering at Avro employ the 
most up-to-date scientific techniques and 
modern facilities. These are under the guidance 


of some of the world’s finest engineering talent. 
As members of a progressive design team, 
more concentrated job responsibility means 
more recognition for individual ideas and 
accomplishments. 

You who are interested in responsible work 
noiv, on design concepts which represent the 
most advanced state of your art, should 


Amy BY tfTTfS TO: THOMAS W. SHAW, EMPLOYMENT MANAGER 
BOX 4004, TERMINAL A', TORONTO, CANADA 


Navy Airplanes Show Good Availability 


By Richard Sweeney 

El Centra, Calif.— High order of re- 
liability of fleet-use airphnes. especially 
ill ordnance and avionics, was app.ircnt 
during Navy weapons meet here. 

Predominant problem was foreign 
object damage to Curtiss-Wright J65 
turbojet engines in North American 
I' J-? Fun fighters during landing ,ind 
takeoff despite cleaning of active run- 
wavs. Clean taxiwais. ramp areas, use 
of intake screens, reduced foreign ob- 
ject damage considerably, but landing- 
takeoff sitiration remained biggest hcad- 

Using Aero 5A and .\ero fire con- 
trol systcm.s on Grumman F'9F'-5 and 
respcctiveh. and the Mk. 16 
.svstcin on the F'f-8, all utilizing the 
APG-50 ranging radar, competing 
squadrons were operating prmen equip- 
ment. ,\vionic problems were few and 
random, none unexpected. 

Mk. Ill 20 mnr. cannons were used 
in F9P airplanes, Mk. 12 guns in the 
rj-T, Guns are identical in basic op- 
eration. ptime difference being an air 
feeder for the Mk. III. a n indup feeder 
for the Mk. 12, 

Supplies Moteriel 

Fleet .Mr Gunnery Unit (F'-AGU), 
based at El Centro Naval Auxiliary ,Air 


Station, provided all support materiel 
for units competing in the meet, fur- 
nished towed t.nrgcts and pilots, and 
supported airplanes invoh^ in fire- 
power demonstrations. Competing 
squadron maintenance personnel did all 
actual work on aireraft, drawing needed 
equipment rcpl.iccment items frnin 
F'.AGU stock. FAGU supply officers 
drew approximatelv 30-dav normal siip- 

£ ly of spares, which were expected to 
c consumed within the projected seven 
firing davs of the meet. 

Osetall. aircraft were firing better 
than 92% of loaded ordnance per mis- 
sion. Target hits also were running to 
numbers indicating good qualiK niarks- 
m.inship of pilots. 

Eight Na\y squadrons and three Ma- 
rine squadrons participated in the com- 
petition, in which units either Com- 
peted in air-to-air or air-to-ground 
plrascs. but not both. Of these, four 
Nasy units and hvo Marine units com- 
peted in aerial gunnery while four Navy 
and one Marine unit competed in air- 
to-ground gunnery and bombing. 

in air-to-air gunnery, three Nas-y un- 
its. two from Mir.imar and one from 
Oceana, flew FJ-2s; one Navy unit from 
Jacksonville flew F9F-8s; one Marine 
unit from Cherry Point flew T^F-8s, 
and one Marine unit from F21 Toro 
flew F9F-5s. 


In air-to-ground gunnery and boml>- 
ing. one Navy unit from Jacksonville 
flesv ,AD-6 s. another Nary squadron 
from Jacksom ille flew F9F-8s, one Ma- 
rine unit from Edenton flew ADs, and 
hvo NasT squadrons from Moffett flew 
ADs and I^F-8s. 

Mixture of Navy and Marine units, 
various types of both jet and prop 
driven aircraft, gave indication of m'de 
scope on combat potential in all classi- 
fleations. 

Demonstrations 

During meet, daily firepower demon- 
strations were held, including first pub- 
lic display 5 of Nasy L.ABS using Chance 
Vought i'7U Cutlass. First displais of 
Nasy L.ABS system were made during 
press auise of USS Forrestal. but at 
that time, Grumman F9F-8s 'vere used. 
This was first indication that F7U has 
atomic capability. 

Other demonstrations: 

• Second public firing of Navv's large 
Zuni rocket (AW Mar, 11, p. 26). 

• Salvo firing of 194 2.75-in. rockets 
air-to-ground bv prop drisen AD Skv- 
raiders. 

• Firing of multiple external stores 
(rockets, "special shapes”), bv McDon- 
nell F3H-2N Banshee. 

• .Aerial display for of new Westing- 
house Aero 13F (all weather) fire con- 



P.1B Makes First Flight 


English Electric P-IB twin jet fighter made its first flight only a week after British nnnonneed defense polio changes which will shorten 
its production life. It will be last fighter British will build. Air defense missiles wfll succeed manned fighters, according tu British 
policy (AW Apnl 15. p. 27). Howeicd by two RolU-Royce Avon engines, P.IB is first British fighter supersonic in level flight- Fuse- 
lage was redesigned to accommodate more powerful Avon engines (P.IA liad Sapphire) and radio, radar and armament, including mis- 
siles and 30 mm. .Aden cannon. Cockpit, equipment is cooled to overcome kinetic heating effects of high speeds. P.IB is all weather 
ilay and night fighter, was higli rate of climb, can cruise economically nn one engine. 
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CAA Air Navigational Requirements 

Designed for oir navigation systems, the Eimac X676 three cavity, oir coolecJ 
klystron will deliver 30 KW peak power output in the 955 to 1220 me range. With 
a power goin of 35 db, this tube hos an efficiency of 40 per cent. 

A typical air novigotion systems requirement is a shaped RF pulse output to 
eliminate spectrum interference in adjacent channels. The Eimoc X676 conserva- 
tively meets the 60db requirement of the CAA's oir navigotionol system without 
using criticolly tuned, expensive fillers in the RF output transmission line. The 
modulating anode permits pulsing the beom current while keeping the occelerating 
voltage constant. Also, the modulator circuit for this application is quite simple. 

The RF cavities are externol to the vocuum system and detachable from the 
klystron. The user may purchase spare tubes without buying odditionol tuning 
ond focusing assemblies. 

For the design engineer, the feotures of the X676 simplify circuitry — for 
the equipment operators the X676 provides reliable, long-lived performance ot 


• .1 

Eimac X676 Modulating Anode Klystron 

Eimac X676 Meets 


For further informotion about the Eimac X676 Modulating Anode 
Klystron, consult our Application Engineering Deportment. Also 
available ore two highly informative booklets; "The Core ond 
Feeding of Klystrons" and "Klystron Facts . . . Cose Four". 

EITEL- MCCULLOUGH, INC. 

SAN BRUNO CALIFORNIA 

^Ct^t in high power amplifier ktysfrens 



Typical Pulse Operation X676 

DC Beam Voltage 24 KV PewerOutput 32 XW PowerGain 3S db 

DC Beam Current 33 Amps Driving Power 10 watts Average Power 1 KW 

Power Input 80 KW Efiicieiicy 40% 


trol svstcin in Douglas K-tD Skvr.nt,. 
Skyrays were flo«-n by Naval ’l est Cen- 
ter pilots from Patuxent River, «lio 
went "under the hood" shortly after 
hikcoff. accomplished remainder of mis- 
sion through firing passes blind. 

Aero iff is not yet in fleet use 
on K-fD but was designed for incoqjota- 
tion on retrofit basis on Skyrays now in 
fleet and Marine use. Svsfcin is pack- 
aged so that mounting is on rail in the 
circular nose of F4D, enabling mainte- 
nance to be perfonned by siinpiy re- 
moving tlie plane’s nose cone, sliding 
out avionic gear on the rail. 

• First use of newly de\elo|Jcd special 
cxplosir-c charge which yields mush- 
room cloud, loud noise and sprays dirt 
about simulating fallout, like a tactical 
,itomic bomb. Two were to be set off 
during meet, , one during a firepower 
demonstration on gunnery range, other 
close to Kl Centro base itself. Dacl- 
oped by Bermite Powder Co.. Saugus, 
Calif., cliargc was planned to faniiUarizc 
Navy personnel on land bases and ship 
board to physical characteristics of tac- 
tical nuclear weapons, without danger 
of radioactivity. 

Ground rules of weapims meet, sec- 
ond such staged by Navy and with 
twice the number of competing units 
and expanded esents (last year’s con- 
sisted of only aerial gunnery) were sim- 



Mockup on Tyne Vanguard 

■|rjiis.Caiiada Air Lines engineers ins)>cct a mocknp of the Rolls-Royce Tyne turboprop 
being installed in the starboard inner nacelle of the fiill-scalc Vickers Vanguard mockup 
at Weybridge, England. Kirgine, rated at 5,315 eshp., is scheduled foe Vanguards on 
order for TtansOanada Air IJnes. with delivery scheduled to start in 1960. 


ilar to those of recent "Ibird Marine 
•\ir Wing meet (AW, Mar. 25. p. 33). 
in that only unit iJcrsonncl could touch 
competing planes and once a competing 


plane broke ground on takeoff, it uas 
commited and cliargcd for the mission 
regardless of the cause if an abort oc- 
curred in aircraft, avionics or ordnance. 
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CHR has 
a new 

low durometer 
silicone rubber 


Higher tear strength, 
lower compression set 
than any previous low 
durometer stock. 


The new COHRIasiic R-1 1568 with 
softness in the range of sponge is 
now available in custom sheets and 
moldings. This 25 durometer sili- 
cone rubber has high (ensile, elon- 
gation and tear strength, unusually 
low compression set, -100' F to 
480° F flexible temperature range. 
Write for bulletin on CHR's soft 
sealing material which gives basic 
facts on new R-1 1568, compares it 
with silicone sponge rubber and sili- 
cone foam rubber (COHRfoam). 










Ml 


THE toNHECiicur Ht)n ismit et. 
409 East St., Naw Haven 9, Conn. 
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CHR’s high tear strength silicone rubber picked for 
707’s major door and window seals 


These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100'F. to 400°F. 


All present versions ot the Boeing 
707 will have silicone rubber door, win- 
dow and hatch seals in the important 
traffie areas. The speeds, altitudes and 
temperatures to be encountered by the 
707s would soon vender organic rubber 
seals useless in working areas such as 
the pilot’s sliding window, the passen- 
ger, cargo and galley doors where sili- 

It is significant that the seals for 
these areas will be produced by CHR 
with compounds meeting Boeing's BMS 
3-22 specification. This specification 
and AMS S345 and 3346 were written 
aiound CHR’s COHRIastic HT* high 
tear strength silicone rubber com- 


pounds. These CHR compounds, at the 
present, are the only stocks which will 

pounds have been available, a trend to 
designing with high tear strength sili- 
cone rubber has been established. Othoi- 

writing specs around CHR’s com- 
pounds or specifying AMS 3345 and 
8346 on new and revised prints. 

CHR representatives calling on all 
major airframe and engine manufac- 
turers are available for consultation 
on use of these compounds. Write or 
phone for specifications and samples 
of COHRIastic HT silicone rubber. 




THE CO ii M E efi C U f H A R D R U B B E R C o" 

409 EAST STREET . NEW HAVEN 9 ♦ CONNECTICUT 







The 

first men. 
on the moon 

What Dou^as engineers 
are doing 

to make it possible / 


Space travel, a dream five years 
ago, is now so near reality that 
lunar landings are predicted by the 
end of this century. 

This is hastened by knowledge 
being gained in present and practi- 
cal research, For instance, when 
Douglas engineers find new ways 
for fliers to survive high gravita- 
tional pulls at supersonic speeds, 
they also help some future pilot 
survive the blast-off of a moon- 
bound rocket. And current studies 
on heat dispersion, aimed at getting 
an intercontinental missile back 
into our atmosphere without air 
friction burning it up, will apply to 
the problem of returning a space 
ship safely to earth. 




With ths possibiiitj; of interplonetory Jiight accepted 
by engineers, man now looks to outer space and is 
speculating on new power sources needed to get him 
there. A predicted break-through is the plasma engine, 
•which will harness ions or light itself to drive aircraft 
nearly 186,000 miles per second. 



At Douglas, a Missiles Division with the longest history 
in its field, is building rockets and missiles for military 
use. Nike Ajax (above) is already guarding principal 
cities, and soon the more potent Nike Hercules will be 
ready to take over these assignments. Thor, an inter- 
mediate range ballistics missile, is undergoing tests, 
and on the classified list are many other out-of-this- 
■world projects in engineering, design and construction. 


JDepend on 

DOUGLAS 

'^Jlrst in j^iation 







a pumpkin today... 

...a Cinderella coach tomorrow* 


MODIFICATION "MAGIC” 

BY Pacific Airmotive 

Latest achievement of Pacific Airmotive Corporation's Burbank Aircraft 
Division is the most complete re-manufacture of a DC-3 ever attempted. 
Delivered lo ils netv owner in record lime, this executive DC-3 is striking 
proof that PAC's facilities provide the business aircraft industry with 
unmatched modification, overhaul and repair service, backed by trained 
personnel with an unexcelled experience level. Services include complete 
airframe overhaul and modification for all types of private and commercial 
aircraft; engine overhaul; interiors; hydraulic systems; radio and radar 
installation; brakes and accessories. Complete test facilities are provided 
while production line techniques and full parts inventories speed delivery 
and reduce costs. 



The only “eeaf" OC-S in the air todays 
every piree a/ wire, cable, lul/inf. every 

lached ro the basic airframe are jactory- 
new or egaivalent. 


THE O.VLY PBIV.ATE MAINTE- 
NANCE facility on the West Coast cur* 
rrndy servicing J*57 engines, PAC is 
raminutng ils acknowledged leadership 
in the engine overhaul field. PACs 
"yeara.ahead" programming will he 
rcody lor the new and more powerful 
engines soon lo be in use by lioili mili- 



AIRLINE.^ hme long relied on PACs 
services for engine overhanl. Currently. 
II oir enrriera eontrnei with PAC lor 


this important service— including the 
Flying Tiger Line and Slirk Airways, 
w'hn look lo PAC lor overhaul of the 

of DC-ds. 

TEST EyUIPMENT designed and 
manufactured hy PAC provides the air- 
rrall industry with a full line of engine 
and accessory lest stands and ground 

recently been developed for testing jet 
engines. Custom design for custom 



PAC's Chino base maintains a full 
rework and modificaiian program on 


lion to* tile aircraft industry. Entirely 
new types ol test and grnund support 
equipment are in production or devel- 
opment for present and future needs of 
the industry at bnlh the Burliank and 
Linden. N. J. plants. 


AGAIN THIS YEAR PAC will ron- 
duci Pratt d Whitney Aircraft Engine 
Dates now scheduled are: Denver, May 
M: Burbank. May IT; Oakland, May 
20; Seattle. May 22. Those desiring to 
attend are invited to write PAC for 

PAC has availahie specific information 
ettvering the many separate phases of 

craft owners ami operators, You are 
invited to write the nearest PAC piant, 
which u'lVI be giad to supply the proper 
information priimptiy and without 


Pacific Airmotive Corporation 

2940 N. HOLLYWOOD WAY, BURBANK, CALIfOKMA 
Bbaxch Facilities: Cfiiao and Oakland, California : Seattie, ICashington ; Deni er, 
Coioraiio: Kansas City, Kansas: and Linden, New Jersey 
SuBsiPiARY : PACAERO ENCINEERINC CORP. 

3021 Airport Avenue, Santa Monica, Calif, 


New Rotor and Hub 
Tested for Bell XV-3 

New two-bladc rotor and a simplified 
hub is being tested for Bell's XV-5 
tilting rotor convertiplanc near Ft. 
Worth, Dallas. Two-blade semi-rigid 
rotor, which will replace current three- 
blade configuration (AW April 15, p- 
23). is being evaluated on a whirl test 
stand by Bell Helicopter Corp. New 
rotor can be utilized because of im- 
jirovcnients in the basic kinamatics of 
the semi-rigid rotor, according to the 
company. 

A major factor in this design advance 
is Bell’s recently developed underslung 
feathering axis (UFA) hub, also used 
on the turbine powered XH--10 and be- 
ing tested on the Model 47. 

Test program, which will include sfa- 
bilit)- and stress investigation on the 
nliirl stand and a 100-lit. approval 
period, is being started following receipt 
of a supplemental agreement from 
USAF. wliicli is administering the X\'-3 
program for the Army. 

A second set of tlic ne«' rotor system 
will be installed on the No. 2 Bell 
XV-3 and the aircraft will be flown by 
\filitary Air Transport Service to Palo 
Alto, Calif-, for advanced tests in 
NACA's 40-ft. X 80-ft. full-scale wind 
tunnel. Wind tunnel pliasc will be fol- 
lowed by Phase II flight tests, 

C-46 Weight Boost 
Appro\al Sought 

Miami— L. B- Smith Corp. is seeking 
Civil Aeronautics Administration ap- 
proval of a boost in gross takeoff weiglit 
of its C-46 modification to a 50.000 lb. 
airplaoe. Designated the C-46 CW20-T, 
it is presently CAA-apptoved at 47,- 
650 Ib. 

Tlie Miami firrh says a dozen of the 
modified C-46s now are in operation, 
seven are undergoing re-manuf.icture, 
and scseral mote are on order. Expe- 
rience has shown, according lo L. B. 
Smith, that the airplane has capabilities 
for the 50.000-lb, gross. Few changes 
in present modification are expected to 
be required. 

Riddle airlines last montli announced 
CAA approval of a C-46 modification 
the cargo carrier lias developed at its 
Miami base (.^W Mar, 25, p. 29). 
Riddle is pushing sales of its "C-46R" 
modification to short-haul carriers. 

If L- B. Smith's new gros,s is ap- 
proved, it will top Riddle's bv 100 Ib. 

Other performance figures announced 
by the firms: 225-mph. cruise speed, 
1,635-mi, range. 45-55-passcngcr capac- 
ity for the Smith comersion: 233-mph. 
top true air speed, l,6D0-mi. range, 50- 
passenget capacity for the Riddle con- 
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ENGINEERS., .LOOK 

TEN YEARS AHEAD! 


Your oljjectives are probably professional ttandini;, good income, 
good security and good living. All four can be achieved at Douglas. 

Douglas has the reputation of being an "engineer’s outfit,” with the 
three top administrative posts Itcing held liy engineers. Maybe tliut's 
why it's the biggest, most successful unit in its field. Certainly it otfers 
the engineer unexcelled opportunilic.s in the specialty of his choice 
, . , be it related to missiles or commercial or military aircraft. 

You've looked around, Now look aliead . , . and contact Douglas. 

For furtlter information about opportunities with Douglas in Santa 
.Monica, El Segundo and Long Beach, California and Tulsa, Oklahoma, 
write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

C. C, LaVene, Box 620- M , 3000 Ocean Park Blvd., Santa Monica, Calif. 


DOUGLAS 


First in Aviation 
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COMMERCE 

Tlic sdicduU'd airliiius uf llic L'liitecl Stales lixlay 
lie more llian 61 per cent of tlic entire free world's air 
passenger traffic. 

Under a doctrine of regulated competition esIaL- 
lished by the Civil Aeronautics Act of l'J38 the air- 
lines have built the Rncsl. fastest, most reliable and 
most competitive — as well as the safest — air Irans- 
porlalion system in the tvorld. 

f'rogrc.t.r in Equipment 

The combined fleets of the nation’s scheduled air- 
lines by the end of 1956 totaled 1,726 aircraft, rep- 
resenting an investment of more than half a billion 
dollars. 


Speeds base increased. In the time it torik the 
air traveler in 1938 to go from New York to Chicago, 
today's passenger can fly all the ivay from New York 
to Denver. 

Capacity is greater. Biggest of today’s four- 
engined airliners can carry five times as many |ias- 
sengers as the twin-engined airliners of 1938. Passen- 
gcr-w'ise, all of todav's airliners could prrivide seats 
for every man, woman and child in a city of 80.000 
population. At the same time, they could carry 3.116 
tons of jnail, express and freight. 

Propress in Services Provithd 

In 1938. half the nation’s total population was 
without any air .service at all. Todoy the nation is 
spiiler-wchbed with airline routes tying together some 
5-16 U. S. cities, big metropolitan centers and small 
rural areas. Inlcrnalional operations link the U. S. with 
some 157 cities in 58 different foreign countries. Few 
localities are without air service of one kind or 
another. 

Competition is increasing. There are alm(>st three 
times as many certificated scheduled airlines today 
as there were in 1938. Over-all domestic revenue plane 
miles flown are U|> 852 per cent today over the 1938 
figure. The average number of daily plane miles flown 
for all domestic and territorial airlines in 1938 was 
I98.IX)U. The figure was 1.88-l.OUO in 1956. 

The tiumher of airlines serving individual cities 
has increased greatly since 1938. Today, as many as 
18 carriers serve the major terminals like New York 
and Chicago. In fact, in llie past 17 months, compe- 
tition between carriers was greatly intensified. Cent- 
jrctilion was aihled to one-third of the air traffic of the 
United States with as many as six additional caniers 
certificated to operate between two cities. In fact, from 
one to six additional carriers were certificated for 

320 city pairs- 

Tlie value of the services which the airlines per- 
form is indicated fry increased spending on airline 
travel. In the j>asl len years, for examjile. the Ameri- 
can public lias demoiislraled its fuilli and acceptance 
of air transportation by buying airline travel at a 
greater average v carl; rale of increase — 18 ])cr cent — 
than an) other type of personal purchase. 

Safety has heljied huild this public confidence. In 
the ten years from 1917, airline accident fatality rates 
have shown a drop of almost 80 per cent. Moreover, 
safety record comjiarisuns show that air travel 
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is. ill fact, five times as safe as riding in sour own 
automobile. 

What the public is buying today in air Iraiispor- 
latioii is a pnsl-war luxury service at pre-war fart- 
levels. In 1939. the airlines' first full year of opera- 
tion under the Civil Aeronautics Act. an air |)assengcr 
[laid S'H.95 for a ticket from New York to Chicago. 
(There was only first-class service availalile.i Flying 
lime was four hours and 35 minutes. Today’s air 
traveler can make the same trip using air coach or 
air tourist services for only S.3-3.00. a reduction from 
1939 fares of more than 25 per cent. The flight takes 
only two hours am! 55 minutes. And today's passenger 
— whether first-class or coach — rirles in an airliner 
ihnt is far superior to the best of 1939. 

Propress Toward SeljSuUicienry 

In 19.39 mail pay in the form of subsidy, or pub- 
lic service revenue, was a major source of airline 
income. By comparison, in 1956. public service reve- 
nue |iaiil to the aiilines represented oiilv 2..3 per cent 
of their gross income. The domestic trunklines were 
almost entirely free of suhsidy. 

And mail pay is no longer a form of suhsidy. 
In fiscal 1939, the domestic scheduled airlines grossed 
817.683.759. I’ublic service revenue or subsidy repre- 
sented 25.9 ]>cr cent of this amount. 

By compari.scm, in 1956, public service revenue 
paid to ail the airlines represented only 2.3 per cent 
of their gross income, Tlie domestic trunklines were 
almost entirely free of subsidy. Oidy llie local service 
airlines, certain segments of international routes, the 
territorial airlines and the new helicopter services still 
receive public service rc\enue. 

Milestones o/ fP56 

The scheduled airlines carried their 300-000,0fl0lh 
passenger in 1956. Behind this slalistlc is a far more 
significant fact than the number itself. It took 2-1 years 
for the airlines to carry the first 100.000.000 passen- 
gers. four more years to count the second 100.0(X).0(X) 
hut only a little over two years to hit the .30().(X)0.000 

Comparing 1956 figures with 1955, llie number 
of passengers carried showed an increase of lO.-l per 
cent. In 19-56. for the second lime since the end of 
the Korean action, the scheduled airlines were solely 
responsible for a 3,5 per cunt increase in the domestic 


intercity passenger Iralfic carried by the country’s 
commeix-ial transportation system. 

The year showed gains in every type of .service 
which the airlines provide. During 1956. the airlines 
carried 152.098 ton-miles of air mail, an increase of 
10.7 per cent over 19-55. Air express shipments in- 
creased from 5!.285.0(K1 ton-miles in 1955. to 52.278.- 
000 Ion-miles in 1956. Air freight juinpeil from .382.- 
8-17.000 Ion-miles carried in 1955. to 1-31.25G 000 Ion- 
miles carried in 19.56- 

In tile twelve month period, the airlines added 238 
airliners to their combined fleets, increasing tlieir 
capacity to airlift passengers, mail, express and freight 
by 15.6 per cent. 

During the year the industry gros,»ed -81.856.231.- 
000. an increase of 1,3.0 per cent over tlic previous 
year. But. although each individual carrier did more 
business, operational earnings failed to follow suit, 
and in some instances losses appeared. Profit margins 
still lagged suhslanlialiy behind other public service 
indusi ries. 

At the same lime, the industry has committed 
itself to an additional S2.6O0.0(!K1.000 in orders for 
more piston-engined aircraft and new jet liners. Bv 
year's end. this total number of new aircraft on order 
totaled 670. 

DOMESTIC TRUNKLINES 

The domestic trunklines during 19.56 carried 81.8 
per cent of the total numhei- of passengers who fl(-w 
on the scherlued airlines. Passenger business for the 
domestic trunks was up 11.8 per cent and arrounlcd 
for 90..+ per cent of the total trunkline revenues. 

Air coach and air tourist services accounted for 
,35.9 per cent of the domestic trunkline passenger 
traffic. First-class service saw a rise of 12.6 per cent. 

The trunklines also carried 60.3 per cent of the 
total air mail Ion-miles. Carriage of the mail, by the 
ton-mile yardstick, was 6.0 per cent over the previous 
year’s figures. 

Air express ton-miles shoiveel a gain of 0.2 per 
cent. Total air freight movements on a lon-inile basis 
showed a gain of 9.5 per cent. 

During the year public service revenues dropped 
18.2 per cent from the 1955 figure and amounted to 
less than ,2 of one per cent of their lota! revenues. 
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INTERNATIONAL 

U. S. Flag Cari'iers iluriiig 195& atmjuiileil fur 
65 jier rfiil of all [lasseiigers lieluceii llic U. S. ami 
foreign countries. During Ihe heavy vacation travel 
miinlha of June. July and August- the airlines (lew 
more passengers to Europe than went by surface vessel. 

The year’s totals showed a 10.2 jicr cent increase 
in the number of passengers arriving via American 
international carriers from foreign countries. At the 
same time, the number of passengers they carried 
abroad was 10.1 per cent higher than in 19.55. 

Air coach and air tcjurist travel to and from the 
U. S. increased by more than 19 per cent during the 
year. The low-fare flights accounted for 64 per cent 
of the international passenger business. First-class 
Iralhc increased V per cenl- 

There were also important changes in the inter- 
national route structure during 19.56. The CAB. in 
pennilling two of the U. S. overseas carriers to fly 
an inter-change operation across the Pacific, in effecl. 
gave the U. S. a second round-the-world air route. 
One new foreign airline was granted entry into the 
U. S. and began operations. Another foreign airline 
began (lying a Irans-prdar service with terniiiiai points 
in tlie U. S. Of the totai S42.736.0U0 in public serv- 
ice revenues granted llie .selieduled airlines in 1950, 
S'i.123.000 wenl to llte inlevnalionai carriers to (1> 
routes in llie government's interest, 

LOCAL SERVICE 

Created as a whole new family of airlines just 
after the end of World War II. the Local Service Car- 
riers celebrated their tenth full year of operation in 
19.56. The decade produced irtany measurements of 
progress. 

By the end of 19.56 they had carrieri 100 limes 
the number of passengers in the past Itvelve month 
period as they carried ten years ago. The gain in 
passenger IraUic over 1955 was 21 per cent. Likewise, 
they have increased their gross revenues eight times 
since 1947. The increase in 1956. over 1955. was 

17.7 per cent with total revenues in Iasi year amounl- 
ing to S67.380.000. 

Although the local service airlines carried only 
one per cent of the total mail tonnage in 19.56. it is 
significant to point out that without them some 192 


U. S. cities would Ive without any direct air mail 

The f.icl that they are making such a conlrihii- 
tion to the nation's postal and Iransporlalion system 
mcounls for the larger slice wliicli lliey receive from 
liulilic service revenue. In 1956 this figure was $22.- 
9.33.000. The previous year it was $20,714,000. Indic- 
ative of their growing importance, however, is the 
fact that ten years ago they carried 25.000 pasengers. 
while in 1956 they carried -3.4.5.3.(K)0 — an increase of 
1,3.712 per cent. 

HELICOPTER CARRIERS 

In 1956. scheduled helicopter airlines carried a 
total of 63.000 passengers ami 135.000 ton-miles of 
moil and other cargo. Passenger service showed a gain 
of 152 per cent over 19.55, During the year new and 
larger helicopters were pul into operation. The heli- 
copter passenger, usetl to riding in a rolorcraft with 
a capacity for carrying only five persons now tan 
ride in helicopters that can carry 12 jrassengers. Al- 
though a limited number of new helicopters wenl into 
service during 19.56. the number of seats av'ailahle on 
a ilaily basis increased 9U per cent. 

Because it costs more to (ly a ton of pa.ssengers. 
mail or cargo by helicopter than it does to airlifl the 
same load in a DC-7 airliner, the helicopter services 
are gelling 5.0 per cent of the public service revenue 
ilollar to help expand their operations. In 1956 this 
subsidy amounted to $2..54-UI()0, flowever. public 
service revenue dropped 6,1 per cent from the 1955 
figure. 

ALASKAN CARRIERS 

During 19.56 Alaskan carriers, stimulaled by new 
business in support of the DEW-line radar network, 
showed 31.4 per cent increase in total revenue. Avail- 
able fan miles increased 52.4 per cent over 1955. 
Biggest IraHic increase was in charter (lights which 
jumjved 151 per cent. The total number of passengers 
carried showed a 19.3 per cent increase. There was an 
11 per cent increase in subsity, 

TERRITORIAL CARRIERS 

Over-all revenues for ihe Terrilorial Carriers in 
1956 showed an increase of 4.4 per cent while subsidy 
declined .7 per cent from the 1955 figure, Tnlal pas- 
senger revenue was up 6.3 per cent, Freighl revenues 
increased four per cent from the 1955 level. Charier 
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IralTic was off 47.1 per cent. Mail showed an increase 

ALL-CARGO AIRLINES 

The all-cargo airlines in 1956 carried 13.3 per 
cent more freiglit traffic than they did during the previ- 
ous twelve-month period. Available ton-miles of the 
all-cargo carriers increased from 184,521 in 1955 to 
284,512, Charter business accounted for the greatest 
gains in the all-cargo field, 42 per cent of the total 
revenue Ion miles flown. This was an increase of 242 
per cent over 1955. 

MAIL 

The Civil Aeronautics Act of 1938, also said that 
the scheduled airlines must serve the postal system 
of the United States. 

Since then, public use of the air mail service in 
the United States, which the sclieduled air transport 
industry provides under contract with the Post Office 
Department, has increased 1,169 per cent. The air- 
lines. for example, carry today in 50 days the num- 
ber of air mail letters that they carried in fiscal 1938. 

In Ihe beginning, carrying out their responsi- 
bility of speeding the mails, the scheduled airlines 
relied heavily on public service revenues. This was 
a major source of revenue for the young industry. 
In 1956, however, total mail pay received by the 
whole scheduled airline industry amounted to only 

3.4 per cent of the industry ’s gross revenue. 

More important is the way the revenues from 
the air mail stamp are split today as compared with 
the breakdown in 1938. Then the airlines got 94.5 
per cent of the stamp revenue, the Post Office kept 

5.5 per cent. In fiscal 1936, the airlines got 17.2 per 
cent of the stamp revenue, while the Post Office kept 

82.8 per cent. 

Total revenues generated by the use of air tnail 
(lellers, cards and parcel post) for both domestic and 
international service returned $176,000,000 to the 
Post Office while the airlines received $61,000,000 for 
carrying tiie mail. 

In addition, last year, through a special arrange- 
ment with the Post Office Department, the airlines 
on a space available basis carried more than 4,300,000 
first-class letters daily between certain cities along 
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their domestic routes. And this “Three-Ceiit Air Mail 
Experiment,” as it is called, in 1956, saved billions 
of hours in delivery lime for millions of letter writers. 
Millions of letters reached their destinations an aver- 
age of 12 hours sooner tlian had they lra\eled by 
surface means. 

Started in 1953, the three-cent mail by air lias 
proven highly successful. The total carriage of three- 
cent mail on a ton-mile basis was 13,013,000 ton-miles 
for fiscal 1956, or 19.8 per cent of total ton-miles of 
domestic mail flown by air. By the end of June 1956, 
after 33 months of the experiment, the airlines had 
received a total of $6,745,000 for carrying tlie three- 
cent letters between the points affected, less than .2 
cents per letter carried. During the same period the 
service had generated a total of over $100,000,000 in 
revenue fur the Post Office. 

The experiment is a success, although the air- 
lines are not certain they are being com|>ensated 
enough for the service rendered. 

At the same time, this does not mean that the 
regular six-cent air mail doesn't offer a superior serv- 
ice. It does. Regular air mail letters get special han- 
dling from the moment they are taken from the mail 
box. Furthermore, the six-cent air mail stamp is a 
guarantee that the letter goes by air, ex’en at the 
expense of turning away passengers if the payload 
is too heavy. Air mail gets priority over all other 
types of cargo. The three-cent letter goes by air only 
w'heii there is space available. 

The airlines have also put wings on parcel post 
packages. Inaugurated on September 1. 1948, use 
of air parcel po^ has increased 277 per cent in seven 
years. The number of pieces flown, both domestic and 
international, in 1956, was 24,201,198. a gain of 

11.9 per cent over the previous year. 
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NATIONAL DEFENSE 


The airlines are conslanlly ready to ausrment air- 
lift necessary tu the nation's striking military air arm, 

The (ilanes. crews and maintenance sup|)nrt which 
the airlines contribute to the Civil Reserve Air Fleet 
iCRAF) program save hundreds of millions of dollars 
in tax monies which otherwise would have tu be 
spent for maintaining emergency airlift on a stand-by 

Contributing to the CRAF program — a joint mili- 
tary-airlines operation horn of the lessons learned in 
World War if. the Berlin Airlift and Korea — the sched- 
uled carriers, alone, have 314 four-engine airliners 
earmarked for CRAF, 

The scheduled airlines made available an addi- 
tional 34 of their biggest and best airliners to CRAF 
in 1936. The new planes represent a daily increase 
of more than 1.600.000 ton-mile airlift capacity, bring- 
ing the total CRAF capability up to 7,276.160 avail- 
able ton-mlies per ten-hour day. 

The total equipment value of the scheduled air- 
line share in CRAF is estimated at more than S400.- 
OOO.OOO. To operate such a fleet on a stand-by basis 
would cost the government something like $300, OOO.- 
OOO a year. 

In addition to their CRAF contribution, the sched- 
uled airlines in 19.56 stepped up tlicir activities to pro- 
vide more and better service to the military organi- 
zations using civil air transportation. 

The scheduled airlines provided the military 
agencies willi 022.728.874 passenger-miles of oHiciai 
travel in 1956. This is the equivalent of flying 37.000 
troops around tlie worid at the equator. For tlie )>ast 
seven and a half years the scheduled airlines have 
effectively served the military departments, in peace 
and emergenc)’. through the Military Bureau of the 
Air Transport Association and its held offices. 

The scheduled airlines have established over 60 
offices at military installations called JAMTO's (Joint 
Airline Military Traffic Ofllcel. These offices, under 
the jurisdiction of local military committees of the 
industry, assist in making arrangemenis for move- 
ment of both cargo and personnel. 

As an aftermath to the Hungarian Freedom u])- 
risings. a JAMTO was established at reactivated Camp 
Kilmer. This JAMTO worked around the clock to 



AIB NAVIGATtON AND TRAFFIC CONTROL 

Back in 1936. the scheduled airlines devised and 
put into practice the first sy.stem of air traffic control 
in this country. The operation was embryonic. But 
it worked and it set the basic pattern for the traffic 
control system in use today. The true significance, 
however, is the fact that almost 21 years ago the air- 
lines tliemsehes recognized the problem which today 
affects everyone who flics. 

Today’s vast and complicated Air Navigation and 
Traffic Control System is the direct responsibility of 
the Federal Government. And the airlines have never 
held back in contributing to the further development of 
the system and its upkeep — both in know-how and 
techniques, and in financial support, 

The scheduled airline fleet of over 1,726 planes 
represents only about 1.6 per cent of the planes using 
the Federal Airways as they share the system with 
some lO.CXK) military planes and another 60.(X)0 pri- 
vate and corporate aircraft. 

of our national defense air network. Our bombers 
would not be able to strike, nor our fighters able to 
defend without it. And these big users of the airways 
system must ha\e priority for the nation’s security, 
Consequently, the system must be one which can inte- 
grate all segments of aviation — the private flyer, the 
business flyer, the commercial operator and the mili- 
tary — into a common system. It costs many limes more 
than any system which might be required by the air- 
lines alone. 

America’s system of Air Navigation and Traffic 
Control is tlie finest, safest and most extensive net- 
work of aerial highways in the world, llie only thing 
wrong is that the system itself has been unable to 
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keep pace with the tremendous increases in the num- 
ber of planes that use it. 

Tlie problem is to allocate the required amount 
of airspace to all users, and then effectively control 
the traffic using it. The growth of aviation has out- 
stripped our ability to control effectively our present 
volume of air traffic with the present air traffic control 

The need is for immediate improvement of the 
present system to insure safe operation of today’s 
aircraft — an interim system. And beyond this, the 
need is for a whole new approach to the problem and 
the development of a completely new system that can 
handle the expected traffic increases and the bigger 
and faster planes that are coming. 

Admittedly, no method of controlling air traffic 
exists today which will adequately serve tomorrow's 
planes, in tomorrow’s numbers, flying at tomorrow's 

The need for these improiemenis and a continu- 
ing effort to solve the air navigation and traffic con- 
trol problem was clearly demonstrated on June 21, 
1936. On that day, adverse weather conditions taxed 
the present system to its limits. Over 31 per cent of 
all airline operations in the eastern half of the United 
Stales were cancelled or delayed, And other elements 
of aviation, including the military, suffered accord- 
ingly. It shouldn't have happened, But it did. And 
it is a striking example for the need of improving 
the situation. 

RESOURCES 

Although the scheduled airlines have demon- 
strated startling increases in providing more and 
better air service, their ahilily to earn proflts for 
themselves has lagged far behind their capability to 
serve the public. Airline profits are way out of bal- 
ance when they are weighed against the progress the 
industry has accomplished. Earnings are far below 
the margins of return of other public service industries. 
To bring the benefits of jet travel to the public, it is 
going to be increasingly difficult for the airline indus- 
try to pay off its iiiilelileriness unless something is 
done to improve this earnings trend. 

And this becomes even more evident when one 
considers the estimated net worth of the industry, set 
at S650,(HK).000 in 1956. and the S2.600,0(X).o6o al- 
ready committed for jetliners and other aircraft over 
the next five years. 


IN THE LAST DECADE 

. . . about 82% el all funds availabla to tha 



Because the technological advances in aeronau- 
tical equipment have been so rapid, the airlines have 
been forced, lime and again, into costly re-equipment 
programs. 

For example, if you take trunkline funds from 
all sources — earnings, sales of additional stock, bor- 
rowings, depreciation, property retirements and other 
amortizations — you come up. for the last ten years, 
with about $1,760,000,000. Some 82 per cent— $1,448.- 
000,000— of that money was ploughed back into 
new and belter equipment. 

Security analysis tell us that a growth industry, 
such as scheduled air transport, ought to be paying 
out about 40 per cent of its net income, after taxes, in 
dividends. The airlines, in the same ten year period, 
paid out about 32 per cent of net profits after taxes. 
The comparable figure for all U. S. corporations was 
47 per cent of net profits after taxes. 

The continuing need for a tremendous outlay 
of dollars for new equipment is pointed up by the 
increasing cost of the equipment itself. 

In 1946. for example, the largest four-engined air- 
liner then available cost about $625,000. A similar 
airliner in 1956 was selling for Sl.150.000. But. the 

about $2,000,000 each. The cost per plane of the 
biggest new jetliners on order will hit 36.250.000, 
whicii is fifty times the cost of the DC-3 airliner 20 
years ago. 

Operating expenses of the scheduled airlines 
amounted to 81,727.677,000 in 1956, an increase of 
15,9 per cent over 1955. In spite of a 15.6 per cent 
increase in traffic gross profits of the industry were 
only S133.498.0(X) in 1956 or a decrease of 7.2 per 
cent from the previous year. 
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AVAILABLE SERVICE AND UTILIZATION 


U. S. Scheduled Airline Industry, 1947-1956 (la MilUoiis) 

1947 1940 1949 1950 1951 1952 1953 1954 1955 1956 


Domestic Trunk 
Airlines 

1,209.7 1,357,9 1,517.4 

689.1 706.2 809.0 

56.97 52.01 53.31 

9,152.4 9,980.2 11,117.7 

6.016.3 5.822.4 6.570.7 

65.73 58.34 59.10 

311.9 316.3 323.2 


1,684.1 1974.1 2,399.3 2,893.3 3,314,1 3,882.7 4,392.8 

963.2 1,204.7 t,4I3.5 1.644.3 1.857.6 2,190.6 2.452.5 

57.20 61.02 58,91 56.83 56.06 56.42 55.83 

12.385.6 14,672 18.068.1 22.M4.4 25,646.5 30.001.3 33,752.6 

7,766.0 tO.210.8 12,120.0 14,297.6 16,246.3 19,2(7.2 2/,643.l 

62.70 69.59 67.00 64.65 63.31 64.06 64.12 

327.1 362.5 4M.4 467.0 497.2 564.0 622.1 


Ton Mile l-ood Footor 

Rovonut Possongor Miles Flown 
Passenger Load Factor (%) 


Local Service 
Airlines 


Ton Mile Load Factor ("4) 
Available Seat Miles Flown 


14.9 31.5 




121.9 


523.3 

45.06 

50.9 


Territorial 

Airlines 

Available Ton Miles Flown 

Available Seat Milas Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor |%] 
Revenue Plane Miles Flown .. ... 


57.66 55.27 


16.1 


57.99 

4.6 


I6J3 

8.0 

54.80 

147.2 


Helicopter 
Airlines (hi thousanils) 
Available Ton Miles Flown. .. . 
Revenue Ton Miles Flown 
Ton Mila Load Factor (%) 
Revenue Passenger Milas Flor 
Available Seat Milas Flown 
Passenger Load Factor (%) 
Revenue Planes Miles Flown.. 

International and 
Overseas Airlines 
Available Ton Miles Flown 
Revenue Ton Miles Flown 
Ton Mile Load Factor (%) 
Available Seat Milas Flown 
Revenue Passenger Miles FI 
Passenger Load Factor (%} 



425.8 480,8 540.3 554.2 600.4 693.7 760.5 856.1 982.6 1,146.9 

243 7 273.5 300.4 325.4 377.0 426.3 466.8 527.1 622.4 728.1 

57.24 56.89 55.60 58.17 62.0? 61.45 61.38 61.57 63.34 63.48 

2,924.3 3,292.3 3,624.7 3.695.5 4,361.4 4,848,8 5,462.2 6,284.9 7,012.1 8,073.2 

1,810.0 1,888.9 2,054.0 2,206.4 2,599.0 3,019.8 3,301-1 3,743.3 4,409.6 5,116.4 

61.90 57.37 56.67 59.71 59-59 62.28 61.90 59.56 62.89 63.38 

86.5 98.1 104.5 93.8 97.4 103.4 109.6 1 16.1 130.7 146.0 
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AVAILABLE SERVICE AND UTILIZATION (eoativued) 


U. 5. Scheduled Airline Industry, 1947-19% (la Millions) 

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 


Alaskan 

Airlines 

Available Ton Miles Flown 

Ton Mile Load Factor (%] . . 

Available Seat Milas^ Flown 

Passengnr Load Factor (%| 



20.3 19.7 15.8 26.7 


54.76 50.93 54.16 


39.64 41.60 44.26 

3.9 5.4 6.9 


34.1 34.5 46.0 



All Cargo Airlines' 

Available Ton Miles Flown . — .... 

Revenue Ton Milas Flown 

Ton Mile Load Factor |*4I 

Available Seat Miles Flown 
Revenue Passenger Milas Flown ... 

Passenger Load Factor [%j 

Revenue Plane Miles Flown 


2.9 


108.8 184.5 

88.6 136.0 

81.40 73.70 


25.5 


Total Scheduled Airline Industry 


Available Ton Miles Flown 

Revenue Ton Milas Flown 

Tort Mile Load Factor (%J ... 
Available Seat Miles Flown 
Revenue Passenger Miles Flown. 
Passenger Load Factor (%| .. 

Revenue Plane Miles Flown. ,. ., 


942.4 1.006.8 1,151.8 

56.82 53.29 53.54 

12.298.1 13,720.0 I5.350.S 

7,919.5 7,871.7 8,027.4 

64.40 57.37 57.51 


2,411.6 2.019.9 3,348.9 3,935.3 4.442.5 5.234,2 6.053.3 

1,384.9 1.732.8 1,994.3 2,278.2 2,547.8 3,042.4 3,517.7 

57.43 61.45 59.55 57.89 57.35 58.13 58.11 

16,834.4 20.009.5 24.115.2 28.934.6 33.342.6 38.545.1 43.645.5 

10,241.3 13,201.6 I5.6IB.9 18,233.8 20.598.9 24,339.2 27,615.1 

60.84 65.98 67.77 63.02 61.78 63.14 63.27 

477.6 530.3 589.7 657.6 689.0 782.1 870.4 


' Riddle and AAXICO data not included in 1956. 


REVENUE TON-MILE TRAFFIC CARRIED 


by U. S. Scheduled Airline Industry, 1947-1956 (in Thniisaiids of Revenue Tou-MUes) 


1947 


Domestic Trunk Airlines 


Freight 
U. S. Mail 
Eipreis 

Charter Flights 
All Other 
Total 


579.859 558.680 

35,214 70,438 

32,879 37,510 

28,553 29,769 

5,774 3.153 

6.875 6,657 

689,134 706,212 


632,014 747.558 

40.874 46,315 

27,329 36.538 

7.483 8.203 

7.102 11.762 

808,992 963,257 


982.642 1.167.556 
100,581 117,128 

62.932 68,296 

40.260 40.375 

8.576 8,593 

9,680 11,512 

1,204.671 1,413,460 


1.377,728 1,568,413 
131,778 144.276 

71,725 80.201 

42.514 40,122 

6.874 8.317 

13,706 16.288 

1,644,325 1,857.617 


1.856,196 2.091.517 
174,023 190,597 

86.034 91,686 

49.608 49.711 

19.049 23.060 

2,190,640 2,452,455 
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REVENUE TON-MILE TRAFFIC CARRIED (conlinued) 


by U. S. Scheduled Airlines, 1947-I9}6 (in thousands of dollars) 

1947 I94t 1949 I9S0 1951 1952 1953 1954 1955 1956 



Territorial Airlines 
Freight 

U. 5. Mall 

Erpren 

Charter Flights 

All Other 
Total 



4.586 S.I84 5.310 





Alaskan Airlines 
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REVENUE TON-MILE TRAFFIC CARRIED (continued) 


by U. S. Scheduled Airline Industry, 1947-I9Vi (in Thousands of Revonse Tou-MUes) 


1947 1945 1949 I9SI> 


1955 1956 



Total Scheduled 
Airlines Industry 




Riddle and AAXICO dr 



OPERATING REVENUES 

U. S. Scheduled Airlines, 1947-19% (in thomauds of dollars) 

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956' 


Domestic Trunk 




775,782 


16.829 

19,753 

878,793 


15.107 

19,953 

978.218 


1,021.853 


18.057 

26,209 

1.262.753 
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OPERATING REVENUES (continued) 


U. S. Scheduled Airlines, I'W-iW (in thousands of dollars) 


1947 1948 1949 1950 1951 1962 1953 1954 1955 1955' 


Territorial Airlines 
Paitfinger f 3,102 

Fr.Ight J 321 

U. S. Mail $ 152 

E>pra«5 . $ 106 

Other 5 208 

letal $ 3,901 


3.888 3.799 4.105 

302 333 288 

189 247 285 

134 145 125 



Helicopter Airlines 


Erprail 5 

Other $ 


37 372 


13 44 

1,045 2,505 


35 95 

78 82 

3.070 3,351 


53 

3,422 


International and 
Overseas Airlines 
Passenger $ 140.552 

U. 5. Mail $ 32.300 

Esprais 5 15,837 

Other . . 5 18.532 

Telal t 209,010 



184,592 212,453 

25,115 26,730 

53,213 51.553 


232,539 254,234 


287,799 314,918 337,286 




294.824 347.513 



77 


30,324 38.054 

384.302 452,757 


Alaskan Airlines 




All Cargo Airlines’ 


1,810 8.850 12.017 

300 3.511 5,348 

2,110 12.351 17,355 



18.534 23,585 


8.335 14.008 

27,027 38,090 


' Preliminary data. 
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OPERATING REVENUES (continued) 


U. S. Scheduled Airlines, I947-I956 (in thousands of dollars) 


1954 1955 1955’ 


Total Scheduled 
Airline Industry 


Panenger 8 449,228 497,121 

Freight t 9.385 15,102 

U. S. Mail . . .5 51.745 116.172 

Erpreii $ 27.518 29.508 

Othar . $ 25,973 30,676 

Total $ 573,849 591,879 




507,937 779,620 
37,558 59.793 
122,595 114.375 



839.920 1,019,572 


913,771 1,043,223 
59,198 74,432 

117,945 127,920 

15.420 17,355 

48.278 50,343 

1,155,512 1,313,284 


1,165.553 1,353.559 

79.558 93.885 

15.706 20,245 

51,732 55.137 

1,437,805 1,534,707 













DISTRIBUTION OF 

AIRCRAFT OPERATING EXPENSES 





U. S. Scheduled Airlines, 

I9)7-I95<) (in thousands t 
1949 1950 1951 

»/ dollars) 
1952 

1953 

1954 

1955 

1956' 

Domestic Trunk Airlines 

Flying Operations $ 85,933 

104.164 




193.384 

234,928 

250,234 

302,526 

340.720 

% of Total Enpensas 


25.3 




28.7 

29.7 

29.6 

30.0 

29.3 

Direct Maint. — Flight Equip. 


45,093 


53,747 





127,418 

155.549 



11.2 

11.5 

11.5 

12.0 

12.6 

12.0 


12.6 

13.5 

Depreciation — Flight Eguip. 


39,534 

39.448 

39.430 

41,273 

57,735 

79,305 


90,226 

93,547 

% of Total Eapensas 

9.7 


9.1 

8.5 

7.5 

8.5 

10.0 

tO-7 

8.9 

8.0 

Total Aircraft Opar. Ecpansas 

5153.203 

189,791 


226,237 

258,313 


409,049 

457,582 

520.170 

690,815 

Local Service Airlines 

Flying Op.ration. 

.. 5 2.190 

4,433 

5,335 

8,330 

f0,944 

13,394 

15,748 

17,245 

18.070 

21,555 

of Total Expanses 

24.3 

28.5 






32.5 


31.5 

Direct, Maint,— Flight Equip. 

5 1.332 

2.289 




5,451 


5,950 

5,709 

6.235 

% of Total Expenses 

14.6 









12.1 

Depreciation — Flight Equip. 

$ 908 



1,492 







% of Total Eipansas 


8.8 

8.4 

5.5 







Total Aircraft Opar. Expanses 

$ 4.430 

8,097 

11,472 

13.255 

15,841 

xu,yaj 

24,670 

xo.uav 

xo.ovr 

ui.vay 


Flying Op.ration. 

$ 704 

945 

1,09. 

1,221 

1,458 

1,623 

1,875 

1,908 

1,942 

2,032 

% of Total Eapensas 


21.3 


23.1 

24.2 

27.2 



25.5 


Oiraot Maint, — Flight Equip, 

$ 637 

503 


543 

544 

580 





% of Total Expanses 


13,5 

1 1,4 

10.3 

10.6 

9.7 

9.2 

lO.I 

9.8 

9.8 

Depreciation — Flight Equip.. 


330 

331 

359 

253 

143 

392 

482 

488 

320 

% of Total Expanses 

6,9 

7.4 

6.9 

6.8 

4.2 

2.4 

S.8 

6.8 

6.7 

4.4 

Total Aircraft Opar. Expanses 

.. 5 1,500 

1,879 

1,973 

2,123 

2,355 

2,345 

2,892 

3,103 

3.(45 

3.058 
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DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES (continued) 


U. S. Scheduled Airlines, IW-!956 (in Iborisaiids oj dollars) 


Helicopter Airlines 


Flying Opor^tions . .$ 

% of Tntnl E<pert»> 

Dirnct Miint.— Flight Equip, S 
% of Totol Eupensoi . . 

% of Total Eiipaniefc 


23-4 

22S 




International and 
Overseas Airlines 


Flying Operations . . t 53.189 

% of Total Expenses 25.4 

Direct Irlaint.— Flight Equip. 5 21.997 

% of Total Expanses 10.5 

Depreciation — Flight Equip. $ 18,580 

% of Total Eipansas 8.9 

Total Aircraft Opor. Expenses 5 93.765 


72.347 70,980 75,031 

28.6 28.6 27.8 

26.311 26.158 29.856 

10.4 10.5 M.l 

23.676 25.638 24,263 

9.4 10.3 9.0 

122,334 122.776 129,150 


87.368 91.489 98.755 

33.043 32.808 30.811 

10.9 10.3 9.3 

26,480 26,723 27,799 

8.7 8.4 8.4 

146.891 151.020 157.365 


108.553 125.546 

29.7 29.9 

34.632 44.696 


170,732 201,184 


Alaskan Airlines 

% of Total Expenses 

Direct Malnt. — Flight Equip. 5 

% of Total Expenses 

Depreciation — Flight Equip. $ 

% of Total Expenses 

Total Aircraft Oper. Expenses $ 


3,138 3,440 3.020 

38.9 33.8 31.1 

923 1,342 I.S9I 

11.4 13.2 16.4 

810 987 880 

4,871 5,769 5.491 


4.160 4.634 5.479 

31.6 28.4 30.0 

2,257 2,744 2,673 

17.2 16.8 14.7 

718 741 863 

5.5 4.5 4.7 

7.135 S.II9 9,015 


5,224 7,232 9,899 

28.9 33.8 36.4 

2.580 3.083 3.610 

14.3 15.0 13.3 

1.087 899 1.008 

6.0 4.1 3.7 

8,891 11.214 14.517 


All Cargo Airlines' 


% of Total Expanses 

Direct Maint. — Flight Equip. $ — 

% of Expenses 

% of Total Expenses 

Total Aircraft Oper. Expenses $ 




Total Scheduled 
Airline Industry 


Ffying Operations 

Va of Total Expenses 
Direct Maint. — Flight Equip. 

% of Total Expenses 
Depreciation — Flight Equip. 

% of Total Expenses 

Total Aircraft Oper, Expenses 


. $142,029 179,938 204,292 

23.9 26.7 28.1 

$ 64.900 74.199 82,025 

10.9 II.O 11.3 

$ 56.002 61.719 66,539 

$262,931 315.856 352,856 


220.449 

28.9 

68,168 

375,537 


258,568 307.419 

105.617 131,291 

68,552 87.820 

432,737 526,530 


358.121 391,784 

29.7 29.9 

141.003 146,359 

11.7 11.2 

III.OIS 127,926 

9.2 9.7 

610.142 666.069 


449.568 516.457 

30.2 29.9 

176.905 220.404 

11.9 12.8 

123,217 131,307 

8.3 7.6 

749.690 868.168 


' Seaboard and Western data not included In 1956. 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES 


U. S. Scheduled Airlines, 1947-19)6 (in tbousands of dollars) 


1947 1948 


1952 1953 1954 1955 1956' 


Domestic Trunk Airlines 

Ground Operations $ 59,464 64,915 

Ground and Indlract Maintananca ... $ 32,812 33,515 

Passangar Sarvice $ 26.669 29,151 

Traflic and Salas $ 42,644 42.668 

Ganaral and Administrative.... $ 31,052 31,217 

Total— Ground and Indirect Expenses $210,187 221,487 


66,623 68.541 79.265 94.606 107.044 119.207 133.231 

33.404 33.653 41.110 50.056 56.940 61,331 68,736 

27,778 30,870 42,563 47,045 53,115 58,236 72.978 

45,661 48,079 58.024 70.253 81,472 89.238 103.882 

13.533 14.566 16.211 18.880 22.027 24.861 30,809 

30.894 33,651 40.816 46,874 52,259 57,744 68,827 

225,478 236,301 284.268 335,321 381,372 421,077 489,893 


Local Service Airlines 

Passenger Service 

Advertising and Publicity 
General and Administrative . 


Territorial Airlines 

Traffic and Salas 
Advertising and Publicity 


Helicopter Airlines 

Passenger Sarvice . . . 

Traffic and Salas 

Tefal — Ground and Indirect Expanses 


International and 
Overseas Airlines 
Ground Operations . ... 

Traffic and Salas 

Advertising and Publicity 

Dapreciation — Ground Equipment — 
TotaJ — Ground and Indirect Expenses 


3 Preliminary data 




3,702 



213 210 



955 



1.258 

24S 

842 


116 

4,190 




425 543 

305 360 

22 22 

141 269 


30,460 31,006 33,168 31.618 34,916 39,726 42,189 43,397 47,050 51.468 

17,805 20,219 20,934 17,202 20,014 21,188 22,219 22,302 24,236 27,354 

13.084 14,034 14,617 14.589 17.511 19,554 20,027 22.372 26,716 31,050 

21.996 25,350 25,560 25,886 29,821 34,945 37,727 40,573 45,872 53,163 

6.745 7,861 10.171 10.628 11.374 12.541 13,692 14,273 16,095 17.679 

22,722 22,887 22,600 22,170 23.903 26,754 27,931 28,970 31,377 33,024 

2,716 2,938 3,479 3,374 3,041 2,668 3,102 3,434 3,626 3.696 

115,528 124.294 130,529 125.547 140,580 157.376 166,887 175,321 194,872 218,234 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES (coiiliimed) 


U. S. Scheduled Airlines, l9-i7-l9% (hi Ibousands of dollars) 


Alaskan Airlines 
Ground nnd Indirect Meintenence 
Treftlc S Salei 


3.199 4,409 4,212 


Ail Carg;o Airlines’ 


Treffc end Seiei 
Advertising end Publicity 


Total Scheduled Airline Industry 


' Seeboerd end Western date not included i 



123,951 147,290 154,427 178,384 199,594 228.997 

78,500 86.173 91.241 I0U08 119.934 

69.450 76.401 84.114 103.685 120.237 

113,121 128.689 139.929 161.464 192.441 

81.322 89.337 96.284 109.708 124.536 


SUMMARY OF PROFIT OR LOSS 


U. S. Scheduled Airlines, l9-f7-l9% (hi Ihoiisaiids of dollars) 


1947 1948 


Domestic Trunk Airlines 


Total Oper'etinq Revenues 5 352,490 

Total Operetins Eipenses 5 373,390 

Net Operating Income $ (20,900) 

Net Income before Tases’ 5 (26,258) 

Income Tases 5 (6,016) 

Net Profit or Loss . . * (20.242) 


413.353 459.783 524.109 658.521 

411,278 435,157 461,538 552.581 

2,075 24.626 62,571 105,940 

(1,413) ,20,663 59.305 103.355 

3.583 7.285 28.426 59,858 

(4,996) 13,378 30,879 43,497 


768.015 878.793 978,218 1,133,348 1.262,758 
672,892 790,421 878.759 1,010.063 1,162.095 
95,123 88,372 99.458 123.285 100,663 
102,814 96.008 102,161 133,075 114,832 
49,280 47,624 50,671 70,062 67,408 
53,534 48,384 51,490 63.013 57,424 


' Net income before tases is ed[usted for nonoperating items. 
( ) Denotes red figures. 
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SUMMARY OF PROFIT OR LOSS (continued) 


U. S. Scheduled Airlines, \9)7-l9’>(> (in ihoiisands of dollars) 


Local Service Airlines 

Total Operating Espenies 5 9,017 

Net Operating Income 5 (606) 

Net Income Before Income Tales' 5 (1.182) 

Income Tases 5 (77) 

Net Profit or Loss 5 (1,105) 



343 (453) 

|4B6| 11.283) 


27,683 36.741 

27,206 35,993 


(580) (1,451) 



(1. 116) (1,645) 

(345) (2,080) 

141 (47) 

I486) (2.033) 


54.473 57,236 

53,105 56.839 


,212 637 
254 481 
958 157 


(808) 

(962) 

(923) 


Territorial Airlines 

Total Operating Revenues 
Net Profit of Loss 


3,901 4.650 


4,778 5.213 

4.832 5.286 

(54) (73) 

(132) (135) 

(189) (138) 




6.788 7,114 7.430 

7.080 7,335 7,306 

(292) (221) 124 

(454) (117) 14 

(27) 8 

(427) (125) 14 


Helicopter Airlines 


Total Operating Revenues 
Net Inoome Before Income ' 




(15) 

(22) 

( 22 ) 


372 

(4) 

(4) 


(16) 36 

(16) 28 


1.050 2.367 

(4) 238 

(50) 168 


(80) 100 


3,351 3,422 

2,965 3,702 

396 (280) 

543 (345) 

201 (I) 

342 (344) 


International & Overseas Airlines 
Total Operating Revenues $ 209,010 249,234 274,155 

Total Operating Espenset 5 209,294 235,287 252,863 

Net Operating Income $ (284) 13,947 21,292 

Net Income Before Income Tases' 5 (4,4731 8,780 8,816 

Net Profit or Uss $ (5.I24| 6,365 7.454 


260,131 287.799 314,918 337,286 358.856 384,302 452,757 

248,323 269,730 304,267 317.907 322,686 365,604 419,418 

11.808 18.069 10.651 19,379 26,170 18,698 33,339 

3023 7,063 6.651 10.865 13.047 10,355 17.847 

10.008 11,738 7.729 12,528 16.676 13.226 20.311 


Alaskan Airlines 


Total operating Revenues $ 8,349 8,496 9,438 12,142 15,961 19,300 19,206 22,329 29.339 

Total Operating E.penses $ 8,070 10,178 9,703 13,145 16,328 18,243 18.105 21,707 27,190 

Net Operating Income 5 279 (1.682) (265) (l,003| (367) 1,057 1,099 617 2,149 

Net Income Before Income Tares' ] 171 (1.817) (396] (1.196) (78) 873 1,126 828 1,957 

Income Tases 5 26 15 37 24 373 113 232 259 896 

Net Profit or Lok 5 145 (1,832) (433) (1,220) (451) 760 894 569 1,061 


' Net income before tares is adjusted for nonoperating items. 
( ) Denotes rad figures. 

’ Preliminary data. 
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Admi 22 1957 


SUMMARY OF PROFIT OR LOSS (toiilmiied) 


U. S. Scheduled Airlines, I‘M7-I9^6 (in Ibmisaiuls of tlollnrs) 


[947 I94S 1949 I7SQ 


1956’ 


All Cargo Airlines' 


Net Profit or Loir 


2.110 I2.3AI 

2.28I 10,790 

(171) 1.571 

(153) 1,779 

|I55| 1,204 



16,959 27,027 38,090 

19,773 26,333 39,778 

|2,ai4| 694 11.6881 

(3.4041 1.260 2,f89 

(1,6241 20 951 

(1,7801 1.240 1.238 


Total Scheduled Airline Industry 


Totdl Operitlog Rerenuei $ 573.849 

Total Operating Expenlai 5 595,492 

Net Operating Income $ (21.643) 

Income Taiel $ (5.407) 

Net Profit or Lost $ (26,404) 


771.262 839.920 1,019.672 1.165,612 

727,692 763,578 892,578 1,059,923 

43.570 76,342 127.094 185.689 

26.078 74.044 125,559 119,374 

8,889 33,071 69,513 57,272 

17,189 40.973 66.046 62,102 


1,313,284 1,437.805 1.634.707 1,861,175 
,205,689 1,312,(46 1,490,836 1,727,677 
107.595 125,659 143,877 133.498 

121,978 130,717 159,807 155,842 

69.929 62,716 81,385 77,062 

62.049 68.001 78,422 78.780 


' Net income before tares Is adimted for nonoparating Items. 
( ) Denotes red figures. 




ASSETS, LIABILITIES AND CAPITAL 


U. S. Scheduled Airlines, for seledeH yean (in tboinaiiils of dolluTs) 


Domestic Trunk Airlines 


Ground Property and Equipment — Net 



Liabililles and Capilat 

Current Liabilities 

Capital' Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities 

Total Liabilities and Capital 


$171,860 

$299,261 
$1 10,910 
$188,351 

$262,073 
$ 16,497 
$ 33,811 
$484,241 


203,952 

374.803 

201.620 

260,885 

61,341 

542,539 


258.431 

309.356 

76.506 

385.862 




358,375 406.956 

782,816 1.026.730 

394,292 533,100 

388,524 493,630 

90,371 121,972 

478,895 615.602 

9,211 12.302 

38.035 126.493 

884.516 1.161,353 


$167,404 
$ 2,387 
$121,313 



> 18,794 

$484,241 


130,107 231.760 

135.842 168,247 

3,971 4,169 

123,469 145,135 

67,179 133.532 

17.327 3,893 

542.539 775,764 


241,942 292,112 

185,093 262,956 

5,796 10,760 

139,360 108,300 

91,845 165,144 

207,947 290,374 

12,533 31,707 

884.516 1,161,353 


' Data for 1956 ara as of Sept, 30th. 
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ASSETS, LIABILITIES AND CAPITAL (conlinued) 


U. S. Scheduled Airlines, for selected years (in thousands of dollars) 

1948 1950 1952 1954 1956' 


Local Service Airlines 

Flight Equipmant— Nat 
Deferred Charges 

Liabilities and Capital 
Current Liabilities 
Operating Raservai 

Other Liabilities . • • 

Total Liabilities and Capital 


Territorial Airlines 

Ground Property end Equipment — Ne 
Property end Equipment — Not 
Deferred Charges 

Totel Assets 

Liabilities and Capital 

Capital Stock 

Other Liabilities 

Total Liabilities and Capital 


Helicopter Airlines 

— Depreciation . . 

Ground Property and Equipment — Net 

Deferred Charges 

Total Assets 

Liabilities and Capital 

Operating Rasetvas 
Capital Stock . . 

Earned Surplus 
Other Liabilities 

Total Liabilities and Capital 


' Data for 1956 are es of Sept, 30th. 
( ) Denotes red figures. 



10,359 

6!78B 

IL338 

25.823 



24,073 


$ 3.333 6,542 10,346 

$ 1.590 1.485 3,575 

$ 4,832 6,938 7.218 

$ 4.454 4.193 5.633 

$ (1,665) (2.815) (1.821) 

5 89 129 515 

$ 12.738 16,759 25,823 
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ASSETS, LIABILITIES AND CAPITAL 


U. S. Scheduled Airlines, f»r selected years (in thousands of dollars) 

1948 1950 1952 1954 1955’ 


Internationel and Overseas Airlines 

De4«rrtd Cfi«rgel 
Total Asiet, 

Liahllst/es and Capital 

Capitol Stock 
Capitol Surplu, 

Other Liabllitiaa 


Alaskan Airlines 


Assets 

Plight Equip 




Liabilities and Capital 


All Cargo Airlines 

Deierrad Chorqas 
Other Anata 
Totai Anati 

Liabilities and Capital 

Other Liabilities 

Totai Liabilitias and Capital 



5 24,909 
5 30.403 
5204.474 


133.489 

12!”^ 


I54]524 
88i28 I 

10 LOSS 
20,706 

217753 


255,410 

110.371 

145,039 


3l3i587 


$ 31,477 52.523 

S 5.800 41.250 

5 5,438 5,775 

5 7,555 10,755 


65.985 

5314 


5 18.591 25,024 33.584 
$104,885 19.803 9,191 
$204,474 219,070 217,753 


53,338 

3IU87 




' Data far 1955 are as pf Sept, 30th. 
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ASSETS, LIABILITIES AND CAPITAL (continued) 


U. S. Scheduled Airlines, for selected years (in thousands of dollars) 


Consolidated Industry 

Current Assets 
Flight Equipment 

Ground Property and Equipment — Net 
Dafatrad Charges 
Total Assets 

Liabilties and Capital 

Operating Reserves 
Capital Surplus 

Other Liabilities 

Total Liabilities and Capital 
’ Data tor 1956 are as of Sept, 30th. 


i 253.485 
5 405.558 
$ 148.802 
% 257,755 
$ 92.505 
$ 350.271 


316.059 

528.435 

239,599 

288.837 

75,530 

364.357 

44,487 

72,025 

795,948 


449,924 

758,941 

350.414 

418.527 

97,575 

515,202 

31,255 

58,974 

1,056.355 


485,952 

1.032,118 

510,820 

521.298 

110.885 

532.153 

15,727 

50.550 

1,195,402 


551,170 

1.350,974 

675.395 

685.578 

148.605 

834.183 

20,121 

187.862 

1,603.336 


$ 137,915 
5 175,205 
5 8,157 

$ 137,595 
$ 99,173 
5 30.175 
$ 123.892 
$ 712,224 


196.050 323,321 

180,583 205.214 

10,715 11.697 

149,729 175,457 

138,420 153.688 

84,037 152.214 

37,404 13,774 

795.948 1.056.355 


345,908 425,989 

227,292 354,315 

12,106 18.977 

171,904 144,848 

(67,915 252,029 

253,364 356,715 

1,195,402 1,603,336 


INTERCITY PASSENGER MILE MARKET 

Common Carriers and Private Automobile, l'M7-I9^(i 


(Millions of Passenger Miles) 


Pullman & Air Travel 

Rail Pullman (Class I) 

Pullman and Air Cambinad 


12,251 11.015 9.349 9.338 10,225 

6.015 5.822 5.571 7.755 10.211 

45 68 135 189 290 


12,121 14,298 


21.955 22.539 

55.73 54.88 




23.545 25.182 

70-91 75.40 


5,319 

21.543 



Other Common Carriers 

Rail Coach (Class I, as. commutation! 27,550 
IntarcTty Motor 8us Unas (Class I, II, III) 23,948 


22.299 21,223 19,534 15.934 

41,823 40.981 38.589 34,521 


Total Common Carrier 69,931 

°/e Airline of Common Carrier 8.57 
Private Intercity Automobile' 272.958 


58,739 55.990 

11.42 14.21 

375.313 402.843 


58.157 59.985 52,097 

28.70 32.91 35.87 

548.753 585.800 621.000 


Total Common and Private 
Passenger Miles per Capita' 


: 435,052 458.833 520.337 558,493 590.422 505.930 545.785 583,097 


' Partly Estimatad 
’ Revised from 1949 
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AVERAGE PASSENGER FAI 


2.74 3-01 3.14 
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AIRCRAFT OPERATIONS AT CAA AIRPORT TOWERS 
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America’s 


Typical brazed 
stainless steel 
honeycomb sections 
used In the B-58. Both 
core and cover 
sheets are Armco 
17-7 PH Stainless. 


First Supersonic Bomber... 

Heat-Resistance, High Strength 
from ARMCO 17-7 PH STAINLESS 


Csmponents tif Convair’s new “Hustler” made of Armco 17-7 PH Stainless to assure strength in “hot spots." 


TH 1050, and 200,000 and 180,000 psi in Condition 
RH 950, assure a reliable design basis. 

Besides excellent mechanical properties, Armco 
17-7 PH possesses exceptionally good workability. 
In the annealed condition it can be readily stretch- 
er press-formed, drawn and welded Then, after 
fabrication, its high mechanical properties are 
fully developed by a simple heat treatment. 

Widely Used 

Because of its unusual combination of properties 
— high strength, resistance to heat, excellent fab- 
ricating characteristics and corrosion resistance 
— Armco 17-7 PH Stainless is widely used in super- 
sonic jets and long range missiles. 

Consider how the advantages of this unique 
stainless steel, available in sheet, strip, wire and 
plate, can be utilized to help solve your design 
and production problems. For information on the 
properties and fabrication of Armco 17-7 PH Stain- 
less Steel, write us at the address below. 


•ed by four afterburner jets, the B-58 is de- 
I to sweep through the sky at supersonic 
5. This new delta-winged Convair bomber 
is a potent addition to American air power. Its 
design demanded high performance aircraft ma- 
terials, especially for highly stressed parts subject 
to both aerodynamic and jet engine heat. 

Because of this, Convair engineers specified 
17-7 PH Stainless Steel in parts where 
operating temperatures are critical. By using this 
special stainless steel for brazed honeycomb sec- 
tions as well as formed structural elements, they 
obtained the required strength, lightness and re- 
to heat. 


Offers Formability Plus High-Temperature Strength 

On a strength-weight basis at temperatures up to 
900 F, Armco 17-7 PH is one of the strongest 
ail-craft materials available. Guaranteed minimum 
room-temperature tensile properties of 180,000 
psi ultimate and 150,000 psi Q.2% yield in Condition 


Sheffield Steel Division 
Armco Drainage & Metal Products, Inc. 
The Armco International Corporation 


ARMCO 


STEEL CORPORATION 

1007 CURTIS STREET, MIDDLETOWN, OHIO 
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Flexible Shafts 

Make Operations 
Easier ! 




EQUIPMENT 



Pan Am Plans “Umbrella” Terminal 


By George L. Christian 

New York— Air tcniiina] of com- 
(jlctclv new concept, designed to liandic 
.1 fully-loaded 160-p.is.scnger airliner 
twqry 15 miiuites, will be erected by 
Pan American W'orld Airways at New 
York International Airport. 

The S8-niillion structure, to be built 
at the right side of the International 
Arrival Building, features slim concrete 
columns supporting a huge umbrella- 
like cantileser roof with a 110-ft. over- 
bang under which departing and arrh - 
ing planes will be stationed. Glass walls 
on all four sides provide unrestricted 
\iew in all directions. The structure 
will coser an area of four acres. 

Cantilcser roof construction will use 
,in exposed steel cable suspension sys- 
tem similar to that of Pan American's 
new hangar being built at lellcwild. 
Trans \Vorld Airlines has iiuwed into a 
hangar at Kansas City whose roof is 
steel c.ible-supported, and a second, sim- 
ilar hangar is under construction at Idle- 
wild, indicating a trend to steel cable- 
supported structures in the airline in- 
dustry (AW Jan. 7. p. 107). 

TAV.A will erect its terminal on the 
left of the International Arrival Build- 

will not set reveal its plans for 


the building which, it claims, will be 
super-modem. 

PAA's fenninal will serve primarily 
as a deixirture terminal. Only arrivals 
to use the facility will be those pas- 
sengers who do not have to clear 
tlirough customs and iinmijrarion— such 
as arrivals from Puerto Rico. Planes 
carts'ing passengers who have to clear 
customs will use the International Ar- 
rival Building. 


Purely Functional 

’lire strnctutc. purely functional in 
design, eliminates two common major 
defects of most large airline terminal 
buildings: requiring p.isscngcrs to walk 
long distances through deadly “sheep- 
luiis" to get to pl.mes; and being ex- 
jrosed trr wind and weather while trudg- 
ing from terminal to plane. 

PAA's solution to these two vexing 
problems: 

• Broaden tire fingci into an overall 
terminal large enough to accommodate 
six four-engine airliners. A spillover 
area, provided at one end of the oval, 
is c.ipablc of accomniodatinj 
additional pir 


|ara-up. 


With such \ 


passengers can emplai 
from a comfortable lounge. 

• Place mer the tcnninal a i 


. unfore- 
arr.mgc- 
dircctlv 


like roof with giant eaves extending 110 
ft- over the plane parking area, per- 
mitting passengers, luggage, cargo and 
mail to be loaded under cover. 

Idea Borrowed 

P.AA borrowed and bettered the can- 
tilever roof feature from Berlin’s Tcm- 
jjelhof Field Terminal which was built 
in the early thirties. Additional cost 
for such a design over a conventional 
tcnninal is about S2-million, according 
to Harold E. Gray, executive vice presi- 
dent of Pan .Arn's -Atlantic Division. 

Here is how the terminal will stream- 
line a departing passenger's arriving and 
boarding procedure: 

Passengers arriving by limousine or 
cut ate brought to the second floor of 
the tcnninal- Eight, 150-ft, vehicular 
lanes arc provided to accommodate 
about 1,800 cars an hour. 

Usual, heavy entrance doors which 
irassengcrs have to shove open with their 
hands full uf baggage, have been elimi- 
nated. Instead, a 100-ff, wide "curtain 
of air." which flows downward from 
overhead ducts to slots in the floor, will 
keep terminal temperatures at the de- 
sired level. 

P.AA will provide -IS chcck-in posi- 
tions to eliminate weighing-in delavs. 
Positions will be within -10 ft. of the 
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THE ERA 


OF THE ELAND IS BEGINNING 


NAP 


The case for eland conversion 

To forward-looking operators of medium-haul airlines the case for eland conversion 
becomes clearer and more convincing month by month. Increasingly they sec that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 

No beat, whine or whistle 

ELANDS possess to the full that inherent asset of the turbo-prop— a greatly reduced noise level. And 
over and above this they have an inherent asset of their own — a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 

Flexibility of power 

ELAND desipi provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 


Conversion of the Convair 340 

The Napier Eland Convair — a Convair 340 which we bought from the makers and converted to 
ELANDS — has proved the simplicity of eland installation, the low cost of conversion and the increased 
profits that accrue from eland operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved chat in the light of our guarantees a converted aircraft will be cheaper to 
operate — whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is jo m.p.h. higher. 

In short, we oiler to operators of the Convair — und other medium-haul 'planes — an airliner with 
a new lease of life at a cost which will be written off over a relatively short period. That is the 
essence of the case for eland conversion. 


/ E R 


Eland conversion means increased profits to the progressive airline 


In Prairai >lin mn ENSLISH ELECTKIC Compiny Lid. 





terminal entrance to save passengers 
having to carry their luggage any great 
distance. 

Mails waiting room on the second 
floor will base oscr 500 lounge scats 
compared to (he 558 scats currentlv 
available fur all airlines at La Cuaidia 
Field. 

Restaurant, coffee shop. bar. obsersa- 
tion deck and additional lounges will be 
on a mezzanine straddling the main 

Enplane From Second Fleer 

Passengers will cniplanc from the ter- 
minal's second floor to the planes’ cabin 
level on raised passageways. This elimi- 
nates walking through the grease and 
water puddles so often present on air- 
port aprons, and climbing steep stairs 
into the plane. 

Passageways are mounted on sclf-pio- 
pcllod "truck-ramps" which will be spe- 
ciallv built for Pan Am. Contract ha.s 
not been let. 

Other advantage of the second floor- 
fu-planc boarding procedure is that the 
tcmiinal's ramp is left entirely to air- 
craft service personnel who can -there- 
fore perform their jobs, such as loading 
and unloading baggage, much more 
quickly and cfficicntlv. 

I'or arriving passengers. P.AA has es- 
tablished a specification that no one 
wili have to wait more than five min- 
utes for his iu^age. 

Gray told .Aviation Week that jet 
transports will taxi into position at the 
terminal, but will be towed away from 
the terminal to originate a flight or go 
to the hangar. Reason is to avoid the 
noise and jet blast under .the overhang- 
ing eaves. Also, it would not be practi- 


cal to maneuver jets so close to other 
aircraft while under their own power. 

When asked what Pan American 
planned to do w itli the terminal if the 
Port of New York Authority persisted 
in its current ban of jets at Idlcvvild. 
Gray replied, "This building could make 
the fanciest supermarket you have ever 

'ITic air-conditioned structure, to be 
erected on a 17-acte site, will contain 
iipproximatclv lOO.OOD m. ft, of floor 
space, about half of which will be de- 
voted to passenger facilities. 

'Hie Iraildiiig, which will be com- 
pleted late in 1958. was designed by 
Tippetts, .Abbctt. McCarthy and Strat- 
ton, New York architectural and engi- 
neering firm. Associate architects were 
Ives. Turaiio and Gardner. 

Engineer: Arresters 
For Jets Feasible 

"Safety arresters to accommodate 
coinmctcial jet aircraft are feasible at 
the present time." Charles J. Daniels 
of .All American Engineering Co., re- 
ccntlv told the aeronautic meeting of 
the Society of Automotive Engineer.v. 

"Development of aircraft arrestment 
equipment for the military during re- 
cent years has extended tlie state of the 
art into an area which exceeds the re- 
quirements for convmercial safety over- 
run arresters," 

Daniels said that the water squeezer 
is an ideal arresting engine for use with 
tommcrcial jets with weights ranging 
from 100,000-300,000 Im. and landing 
speeds up to 120 kt. 

.Advantages of the system are: 


General Electric 
Offers a Complete Line 
of Instruments for 


Business 

Commerciai 

Military 


Aviation 


ELECTRICAL QUANTITY 




FUEL FLOW 

SumAvotlaw Syilem. 

Tolaliiina 



GUIDANCE EQUIPMENT 



LIQUID QUANTITY 



TEMPERATURE EQUIPMENT 
S.tvo-ifvdlcalio» Syilem. 



COMPONENTS 

S|3««d El«m«nu 





GENERAL^ ELECTRIC 
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FIRST AND ONLY 


THE NEW DC-7B 
CONTINENTAL CLUB COACH 

CHICAGO • DENVER • LOS ANGELES 

(Kansas City Service to start in July) 

Continental Air Lines introduces the first scheduled all DC-7B service between 
Chicago and Los Angeles . . . the only service to combine the finest In-flight luxuries with 
all-new DC-7Bs and low aircoach fares.,,the DC-7B CONTINENTAL CLUB COACH! 

The Continental Club Coach features a 5-seat Club Lounge . . . reserved seats ... hot 
“Country Club" meals (choice of 4 entrees) and coclttails at moderate cost — children’s 
meals at reduced prices . . . unique Stag Smoker Lounge, and many other luxury features 
...plus DC-7BS on every flight! 

It's the nation’s newest idea in air service . . . the low-cost luxury way to travel between 
the cities above, Try it your next flight. 


ALL DC-7B SERVICE 



TACAN unit shown with covers removed: plane is a composite model. 

78- i p a g e - road map for jets 


All H(X)-foiit carrier may be as hard to find as a 
iicikIIc in a haystack, when the plane seeking it is 
al 20,<H)0 fwt and the time is 0200 hours. 

'l'<i nnike the homing plane a homing pigeon, 
we build the "ARN-21” TACAN equipment illus- 
Li'ati-d above. Its 78 tubes and associated compo- 
n<‘nts ndd up to a self-contained transmitter and 


receiver, rugged in its ride-resistance and accurate 
to pin-point tolerances. 

The manufacture of equipment as important 
and complicated as this demands perfection, and 
nothing less. On the military as well as the home 
front. Stromborg-Carlson has long displayed the 
ability to take such probiems in stride. 


S-C STROMBERC-CARLSON COMPANY GO 

am', . ... ..nD.no.T.nK, ^ 7 


• Machine requires no adjustments re- 
gardless of speed or weight-provided 
tlici' are within design limits. 

• Diameter of water-filled tubes, 
through which pistons arc pulled, can 
be a varied to program retarding force 
and stopping distance to desired values. 

• Pre-set or stored high pressure air or 
water charges— wliich might leak and 
cause malfunctioning— are not needed. 

• Underground installation would re- 
move tlie engine as an airport obstacle. 
This would also reduce possibility of 
water freezing. If necessary, anti- freeze 
mav be added without affecting the en- 
gines operation. 

• Resetting the water squeezer is in- 
e.vpensiie and fast. 

All American Engineering has made 
a preliminary design of a water squeezer 
for use with jet commercial aircraft 
weighing from 100,000-300.000 lb. and 
engaging at speeds of raiiging from 
0-120 kt. Here are some of the data: 
cable dia.— 1} in.; piston dia.— 13 in.: 
tube length-875 ft.; tube max. dia.- 
21 in.; min. dia.— 13.5 in.; working pres- 
sure-SOO psi. 

Such an engine would stop these air- 
craft in 1.000 ft.: plane weighing 300,- 
000 lb. landing at 1 20 kt. and imposing 
.8G; plane weighing 100.000 lb-, land- 
ing at 120 kt. and imposing I 5G. 

Retraction time for the cable is about 
15 min. 



Teinco Orders New 
Ejeelion Seat Type 

Los .Angeles— Hardman lool and 
Engineering Co., Los .\ngcles, has re- 
ccii’cd initi.nl order for 30 new tvpe 


ejection seats from Teinco Aircraft 
Corp, Seats are scheduled for instal- 
lation in Temco’s 'lT-1 primary jet 

They are first of this tsync to use the 
intcErated ejection seat system denel- 
opco by Navy and Douglas Aircraft's 
El Segundo division. 

Design eliminates need tor adjust- 
able head and foot rests. Integrated 
pilot restraint system attaches to shoul- 
der harness inertia reel which allows 
pilot freedom of movement, yet assures 
immediate arrest of forward movement, 
plus instant separation following ejec- 
tion or ditching. 

System has undergone extensive 
testing. Scat is designed fur 25G 
ejection load and 40G crash load. It 
has withstood 60G deceleration in 


Pesco Products Goes to 
Accessories Exclusively 
Pesco Products Division, Borg- Warner 
Corp,. wiil devote its energies exclu- 
sively to engineering and production 
of aircraft accessories. Tlie former In- 
dustrial Division has released 312,631 
square feet of floor space at the Pesco 
Bedford. 0. plant for the production 
of such aircraft accessories as fuel and 
fuel booster pumps, hydraulic pumps, 
air pumps and electrical accessories for 
military’ and commcaial planes. 


DYNAMIC 

ALTITUDE 

SIMULATOR 

FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 



Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 
Ronge — minus 1,000 to 80,000 ft 
Max rote- 50, 000 fl/min 
Max response 10 cps 
Write for Srsefiiire 
CALIFORNIA TECHNICAL INDUSTRIES 

tSlMONT e. CAIIFOBNI* 



Designing 
for High 
Temp? 




Designing for 
Low Temp? 

You Need the Special 
Advantages of 
Engineered Lubricants 
from ANDEROL 

The products you (design 
can be used at any temper- 
ature without change of 
lubrication ... if your de- 
signs include a specially 
engineered Anderol Lubri- 
cant. Call the Lehigh Lu- 
brication Specialist while 
your product is still in the 
design stage. Regardless 
of volume or requirements, 
Lehigh will engineer a spe- 
cial Anderol Lubricant to 
do the job. 


WRITE TODAY: 

Forcompletedata and 
government specifl- 



Lehigh Chemical 
Company 
CHESTERTOWN, MARYLAND 
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Powerhouse of America’s 
major missile programs 


Every day at Rocketdyne’s Pro- 
pulsion Field Laboratory, deep in 
California’s Santa Susana Moun- 
tains near Los Angeles, rocket engines 
developing millions of jet horse- 
power are tuned and tested for their 
ultimate job— to power America's 
long-range missiles. 

These high-thrust engines — devel- 
oping more propulsive power than 
anything before produced— are mov- 


ing on schedule from Rockbtdyne 
for delivery to the Armed Forces. By 
fall of this year other high-thrust 
production engines will flow from 
another plant now being activated by 
Rocketdyne in Neosho. Missouri. 

As today’s engines are being 
delivered, Rocketoyne engineersare 
constantly pushing ahead — evolving 
dramatic boosts in power outputs and 
engine performance. 


This kind of tomorrow-minded 
engineering — conducted in a private 
enterprise system — is a keystone in 
the defense structure of the free 

As an engineer, you could find no 
more challenging and rewarding field 
than Rocketry. Write: RocKirravNE, 
Personnel Manager, Dept. W-72, 6633 
Canoga Avenue, Canoga Park, Cali- 
fornia or Dept. W-72. Neosho, Mo. 
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SPRAYMAT APPLIED to Btitaimia elevator horn Imiqiici; uiidcigoiiig clement unifotmih checks (left). Special rig for mechanically spray- 
ing the elements of the Britannia tail unit heaters (above left). Punctioiial testing a fin leading edge hcatci. osing water cooler (right). 


Flame-Sprayed Elements Aid 
Britannia Tail Surface De-Ice 


lj)iiclon-Oc-iaiig system originally 
applied only to the elevator liom Ixii- 
aiices of tlie Bristol Britannia proved 
so effective and simple it also was 
adopted for leading edges of the fin and 

The electrical heater system-"Spray- 
maf-consists of flame-sprayed melai 
elements sandwiched between layers of 
insulating material, the base insulation 
acting as an adhesive to secure the 
heater to the component. 

Two main types arc in use. Both 
employ flame-sprayed conductor cle 
ments of either aluminum or ICumamil, 
and sprayed copper busbars to cany the 
current from one clement to the nest 
at each change of direction. 

Spraymat Type 1 heaters emplov a 
flame-sprayed insulation compouml 
which is oven-cured at a temperature 
of 180C. Insulation of Tvpe 2 heaters 
is applied as a liquid « ith layers of glass 
cloth acting as a bonding agent, the 
curing temperatures being between S!1 
and lOOC. 

Under icing conditions, the Britan- 
nia elevator horn balances ate heated 
continuously by Tvpe I heaters operat- 
ing from ll2-volt DC system, each 
heating an area of 3.56 sq. ft. aird having 


.1 |>mver-lciading of >.03 kw. The heat- 
ing intensitr is graded in six steps from 
a maximuni of 1 7 watts/sq. in, at the 
nose to -t watts/sq. in, at the root. 

h'or the leading edges of the fin and 
tailplane, Ty|x; 2 heaters with cyclic 
de-icing are used. 

Each tailplane he-.iler has an effective 
.area of 7>..S sq. ft. and confclins 15 inde- 
pendent heater circuits. The fin lieatcr 

of > 2.(1 sq. ft, ,\ll the circuits oi>eratc 
from the 21)S-volt a-c. 3-phasc supply 
at a riiltage to neutral of 107 volts. 
I he maximum power loading is 20.5 
kw., the heating intensity being graded 


in each case from 13 watts/sq. in. to 
7 watts/sq. in. over the surface of the 

Layout of the tail unit heaters pro- 
rides for the heating of selected areas 
in a gir’Cn order and makes provision 
for proportionate load-shedding in a 
given order in event of an alternator 
failure. Heaters are dirided into 16 
cyclically-heated areas, four on the fin 
and six on c,rch tailplane. each area 
being subdivided into a primary and a 
secondary zone. 

Continuously heated breaker strips 
oit the extreme leading-edges prevent 
the fornration of ice caps which nriglrt 
be held itt place by air loitds. and sinrilar 
clrotdwise parting strips ensure clean 
shedding from each dc-iced area. 

Two a'clic switches arc used to con- 
trol the primarv and secondary areas. 
In normal operation, the current is 
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707 iet simulator 


Qantas, Australia's overseas airline, has selected Link to build the 
simulator for its Boeing 707 transports. 

Thanks to Link experience and craftsmanship, Qantas 707 crews will 
log thousands of “flight miles” in the simulator without ever leaving the ground. 

Link simulators will provide today’s rehearsals for tomorrow’s 
reality in the air. Throughout the world, airline (ravel will be made 
safer and more reliable through training in Link equipment. 




switched to each priman area to detach 
ice that has formed by water droplets 
freezing on impact. 

On changing over to the second 
cyclic switch, the ptimarv and secondarr- 
zones of each area arc heated in turn, 
thus detaching anv ice that may liaxc 
funned as a result of water running 
back from the heated primary zones 
and freezing. 

Cyclic de-icing of large areas of air- 
foil surface greatly reduces the amount 
of power required compared with con- 
tinuous heating. If all 41 circuits in the 
Britannia tail unit lieatcrs were operated 
simultaneously the total power required 
would be more than 220 kw. 

WHAT'S NEW 


Publications Receiv ed: 

• 1956 Aitcraft Year Book— Official Pub- 
lication of tlic Aircraft Indu.strics As- 
soc.. Inc.— Edited and Published by Lin- 
coln Press. Inc., 1143 National Press 
Bldg., Washington 4. D. C. S6.00; 
484pp. 

Complete review of the tnents and 
developments in military and civil avi- 
ation in the United States. 

• instmment Flying— by P. V. II. 
Weems and Charles A. Zweng— Pub. 


jointly by Weems System of Naviga- 
tion, Annapolis, Md.. and Pan American 
Navigation Service. North Ilollvwood, 
Calif. S6.00; 208pp. 

New and revised sixth edition of a 
guide to instrument flying for pilots 
and students. 

• Famous Fighters of the Second World 
War— bv William Grccn-llUistratcd bv 
G. W.Tleumann-Piib. by Doubledny 
&• Companv, Inc., Hanover House, 575 


Madison .Ave.. New York 22, N. Y. 

Detailed histories of the most famous 
World War H fighter aircraft as used 
bv the air forces of Britain, the United 
Sbtes, Germans and fapan. (Publica- 
tion d-ate: April 4. 1957.) 

• Management for Growth— Edited by 
Gavton E. Germane, Associate Profes- 
sor of Transportation and Director, 
Transportation Management Program 
-Pub. by Graduate School of Business, 



FUET OPERATORS KNOW THEY CAN DEPEND 
ON EXECUTIVE AIRCRAFT SERVICE, INC. 


for all operations from inspection 
to major modificetion 

Whether it’s a 100-hour inspection, major 
modification or any other major service work, 
fleet owners know the work done by the crafts- 
men of Executive Aircraft Service, Inc. is of 
the highest caliber. They have become accus- 
tomed to the attention to detail that means 
dependable and safe maintenance which is a 
mark of pride with these craftsmen. They have 
learned, too, that their planes are delivered on 
time from the shops of Executive Aircraft. 
That’s why satisfied customers are our beat 
recommendation. That’s why we are now 
serving fleets for some of the nation’s leading 
concerns. Why not send us your specifications 
for quotation or let us formulate your plans, 
specifications and layouts for you. 


AIRCRAFT SERVICE, Ine. 


I 
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AMERICAN ELECTRONICS. 


C . 



4 to 250 cfm 


MOTOR 

BLOWERS 


Stiiiiford Uiiivcrsitv. Stiinford, Calif- 
I26pp. 

Book is first of o projected oonuol 
series, based on presentntions made by 
guest speakers at the anmul Stanford 
Transportation Management Program. 

• Post-War International Civil Aviation 
Police and tire Liw of the Air-bv 1 1. A. 
Wasscnbergli-Pnh. by Martinos N'ij- 
hoff. Tlie Hague, Netherlands. 180pp. 

Discusses problems that arise in the 
field of force between politics and law 
in connection with the regulation of 
civil aviation throughout the world. 

• "'ing Leader— by Group Captain \. E. 
Johnson, D.S.O., D.h'.C.— Pub. bv Bal- 
hintinc Books, 101 I'ifth Ave.,' New 
York 5. N. Y. Paperbound: 50<; 292pp. 

Group Captain Johnson’s account of 
nearly live years of fighting in the air- 
from the Battle of Britain to victory in 
Germany. 

• riic kV’orld's I'ighting Planes-by Wil- 
liam Green &• Gerald Pollinger— Ptib. 
b\ Doublcdav &■ Companv, S75 Madi- 
son Ave.. New York 22. N. Y. S3.i0; 
240pp, 

Complctclv revised edition of this 
manual contains specifications, historr. 
performance, and armament data of ev- 
ery inilitarv’ plane in flight and in ac- 
tive use todav, regardless of age. 

• Airpower— 'I'hc Decisive Force in Ko- 
rea— Edited hv James T. Stewart, Colo- 
nel. USAF-Pub. by D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton. 
N. |. S6.50; 310pp. 

•After an overall discussion of the aii 
«at by General O. P- Weyland. this 
book anah7.es specific tcdinigucs in 
three areas; the fight for control of the 
skies; applied airpower against the en- 
emy on the ground; support elements 
which made possible the air operations. 

• Physics in Meteorology- by .A. C. 
Best-Pub. bv Pitman Publishing Corp., 
2 West -15th St.. New York 36. N. Y. 
S3.75; 139pp. 

Purpose of this book is to show that 
meteorology is one branch of physics, 
the author demonstrates this bv de- 
scribing and explaining a selection of 
meteorological phenomena in terms fa- 
miliar to tlic student of phvsics. 


AMERICAN 

ELECTRONICS, 



• The Aeroplane Directory, 1957 edi- 
tion-Compilcd by the Staff of I’hc 
.Aeroplane-Pub. bv Temple Press Ltd., 
Bowling Green Line, London. E.C.l. 
2L-nct, approx, S3.00; 603 pp. 

Complete guide to aviation through- 
out the British Commonwealth, its air 
forces, ministries, organizations, air- 
lines. industries, flying clubs and aero- 
dromes. along with a biographical sec- 
tion containing over 1,550 entries. 


12B 
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Doujjlas Dia it^ion 
Expects Record Year 

Douglas Aircraft Co.'s El Scgimdo 
Division is schcdiiicd to deliver a new 
|Kacetime liigh of mote tium 600 air- 
planes during 1957, according to Arthur 
K. Raymond. Douglas vice president- 
engiiiccriiig. 'I'his adds up to one of 
the division's biggest tasks and nrost 
productive years, and one of the biggest 
eliill.ir volumes in its history, Raymond 
said in a talk at the 25th annisctsiiry 
meeting of the Douglas El Segundo 
Management Club, 

Raymond did not identify the air- 
uaft Init these will inelnde .A5D Skv- 
wartiots, A-ID Skyhawks, I'-ID Sky- 
ravs, and F5D Skylancers (two more will 
be built this vear in addition to the two 
prcvicmslv built. Rayniond revealed 
that the Sparrow II missile was designed 
tor specific use on the I'iO by Douglas’ 
Santa Monica Missiles Engineering 
Dept. 

Boar ptojcct was identified by Ray- 
mond a.s an El Segundo activity. There 
was no fiutbcr elaboration on this proj- 
ect but apparently it was in reference 
to an ntomic-w'.irhead missile in botli 
tlie air-to-air and air-to surface categories 
nliicli had Irecn developed by Douglas 
for Naw Bureau of Ordnance. 

Missiles and AA'capons Section had 
been established at Douglas El Segundo 
on Match 1. Ravinond said, encompass- 
ing armament, fire control, missile com- 
|xitibilily and missile design fniictions. 
The .section, he revealed, has immedi- 
ate responsibility for determining tire 
compatibility of all existing missiles to 
Douglas F.l Segundo aircraft, to estab- 
lish missile rcqnitenicnts to future air- 
craft designs, and to take on anv new 
missile developments or production. 

Douglas is now iicgoliating for con- 
-struefion of a high Mach number 6x6 
ft. wind tunnel to be erected at a cost 
of 58,8 million on a 10 acre site to the 
south of the El Segundo main pbnt. 

Raymond declared that El Segundo 
was involved in the design of a new 
attack airplane in competition with 
other airplane mamif.icturcrs. If Doug- 
las wins this com|3Ctition, tlie plane 
would be given the designation A5D, 

''Tlie Navy seems destined to take 
over |);irt of the job previously handled 
by the Air Force," Ravinone! .wid. "1 
am referring to some of the tactical 
missions, the brush fire type of opera- 
tion in a ciicum.scrihcd area witli limited 
objectives. With the Ait Force placing 
cmpliasis on the concept of massive 
ictaliation, tlrerc would appear to be an 
increasing field open to tlie Naiw. .Air- 
craft carriers with uthiek liombers 
aboard can have a powerful pctsiuisive 
effect in certain areas of the world if it 
licconics necessary for ns to flex out 
muscles a bit. . . 



NEW"no-mag” 


Eliminates instrument Interference! 


• Ju£t as we expected, many 9 
craft designers were interested 
the recent announcement of ( 
new non-magnetic aircraft cable. If under 
you did not see it, "no-mag” has ture. 
these characteristics; 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
changes in tempera- 


HIGH FATIGUE RESISTANCE... 
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THAT’S ATTRACTED TO STRANGERS 


Audubon never observed it— this new species that won’t tolerate 
intruders in the sky, tracks them down, destroys them. 

Raytheon has pioneered in the development of electronic missile 
guidance systems for more than a decade. A technical milestone 
was reached when the Navy’s experimental Lark, equipped 
with a Raytheon guidance system, achieved history’s 
first destruction of an aircraft by a guided missile. 

Today Raytheon, alone among electronics companies, is prime' 
contractor for two missiles of advanced design: the air-to-air 
Sparrow III for the Navy, the ground-to-air Hawk for the Army. 
Here, once again, Raytheon’s “Excellence in Electronics” 
is contributing to the security of the nation. 


RAYTHEON MANUFACTURING COMPANY 


NEW AVIATION PRODUCTS 



Versatile Record Cameras 

■|'N-9 iiioclific.itioii of Bell & Howell 
\-9 cjmera is designed for \ersatilc 
nmgc of instnimeiibticm tcturdnig 
wcitk. Three basic designs arc asaiiabit. 
TN-9 stjnd.ird. TN-9A iiiitomaHc cx- 
control model and I’N-QB piilse- 
c.|>eratcd intcrsal sersion. 

Kciitures include strip Or streak opera- 
lion, conversion to slow speeds lit 12. 
24. 48 fps. to single high speed of 100 

ll».; conversion for operating under 
lOOG loads and use in scoijc recording. 

Traid Corp., 17136 Vcnhrra Blvd.. 
I'licino, Calif. 

Camera Revolves 360 Deg. 

Designed to permit accurate incasutc- 
iiiciit of aainiiitli angles in spite of dif- 
ferential .shrinkage of film or prints. 
s60-dcg. Iioriion Gimcra turns tlirougli 
eoinplete arc in about miinitc, driven 
In- 24-\-. h.ittcrs'. 

Unit svas initially used at Distant 



Marly W'aniing line to predict radar 
or micro-wave patterns at station areas, 
van also be used fot plane tabic work or 
similar applications, film capacih’ is 
.'Iwut 400 ft. 

.\etD Senice Corp., Pliiladclpliia, Pa. 

Airborne Electronic Relay 

lligli-tuiiper.iture airborne electronic 
lelay 204W i features active getter to 
absorb residual gas and organic vapors, 


prouding improsed operation over am- 
bients of — 65C to 4-125C and under 
low-current and Imv-voltagc in addition 
to full loads. 

Palladium contacts arc utilized on 
the six-pole double-throw- miniaturized 
and hcnnefically scaled unit, made to 
meet MIL-R-5757. One-piece extnidcd 
can with two integral mounting flanges 
guards against high-frequency vibration, 
sliock and Siilt sptas. Unit measures 
1.73-in. high, is lAi-in, diameter and 
weighs under tlircc ounces. 

Radio Corjjoration of America, Com- 
|>oi;ents Disision, Camden, N- J. 



Aerial drop Platform 

.'kir bag shuck absorbers arc fe.iturcd 
ill aerial drop platforms whicli range in 
size ftimi smallest unit capable of ac- 
commodating 5,000 lb. lards to largest 
type capable of handling 20.000 Ih. 
Platforms, produced under Wright 
.\ir Derclopmcnt Center contract, art- 
constructed of magnesium with air Isags 
supplied by Aviation Products Disision 
of Goodyear Tire & Rubber Co. Dia- 
phragms control escape of ait to present 
iilosvouts and sudden landing shocks, 
satiable diameter orifice |5rosidcs con- 
trolled deceleration. 

Brooks & Perkins, Inc., Detroit, 
Mich. 

Emergency Scoop for Fumes 

Ram cntergeircy ait scoop was de- 
signed to disperse rapidly unanticipated 
quantities of smoke, oil-mist and the 
like entering cockpit where tegular s-en- 
tilation system failed to handle material 
quickly enough. 

I-'usclagc contoured, device can be 
opened or closed to any of six settings 
using a hand les-er. allowing openings 



into the slipstream from onc-cightli to 
three-quarters of an incli. 3\’licn pilot 
01X.-I1S the scoop, integral miniature 
sssitclics control cabin pressurization 
and air conditioning system, cabin pres- 
sure clump vahe. Ram ait pxisscs 
tlirough two spring-loaded check vaivc.s 
provided to prevent tesersc flow thrnugli 
tile unit wlicn scoop is closed. 

Pilots of seieral major aircraft manu- 
facturers have started to use the scoop 
for shnrt. low-altitude flights. 

William R. Wliittakcr Co.. Ltd., 915 
North Cilnis Avc., Los Angeles 38. 
Calif. 

Optical Tooling Unit 

1 elcscnpic alignment kit for use with 
General Precision Laboratory’s stand- 
ard PD-130 closed-circuit television sys- 
tem provides precise visual communica- 
tion in optical tooling setups. 

'lA^ camera allun-s one man to align 
fuselage ot wing frames, with the unit 
taking the place of an observer behind 



a tclc-scopc; cross-hairs in each frame arc 
lined up with a light-source cross-hair 
by watching the pictures on a monitor 
screen. Additional cameras and align- 
ment kits can be used when the appli- 
cation requires more than one set of 
cross hairs to establish definite plane; 
the aligner can refer to anv one of the 
cameras by pushing a selector button. 

General Prcci.sion Laboratory, Inc., 
Pleasantville, N. Y. 

Long Life Fire Detector 

Visual fire detection system, with de- 
tector portion designed to last the life 
of the plane, signah alarm in less than 
15 min. after .start of blaze, flic manu- 
facturer reports. Sensitis ity is established 
to detect a five-inch pan of burning 
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1 . Simulated crash consists of a 2 . Carrying a pilot and three fire 3 . Flying to the crash scenes the HOK 
scrapped plane soaked with avia* fighters, the HOK hovers over fire hovers and sets the fire apparatus 

tion gas and jet fuel. fighting equipment while ground on the ground automatically, 

crewman hooks it to the ship, 



/CamaAf 




MitciAH coeaoe-arioN, BiooMficio. eonnecricuT 
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SIlftSTlC 


Get letest date on Silastic 


protects electronic packages on B-58 

SILASTIC,'' Dow Coming’s silicone rubber, can be used 
in many different ways to improve the protection and 
performance of delicate electrical and electronic equip- 
ment. Svhether used in the form of seals, cable clamps, 
grommets, encapsulating or potting compounds, plugs, 
gaskets, feed throughs, or wire and cable insulation, 
SILASTIC offers amazing thermal stability, excellent 




Valve 


Automatic oxvgcn trigger \ulvc works 
.It predetermined altitude setting so tluit 
if cnbin decompression occurs, the air- 





N. Y, 


Aviation Corp., Lancaster, 


Armlni: Solenoid Goes High 

Arming solenoid that operates un- 
pressutized to higli altitudes has been 
fullv qualified to 80,000 ft. and suc- 
ccss^ulh- tested at IH.OOO ft, M’cigliing 
1 1 oz„ its nnmial power drain is 0.7 
amp. and it operates dnmi to IS v. At 



Honeywell’s new 
synchro cageable vertical gyre 
preserves lesl-sland accuracy 



7 lb. 



Honeywell 


H 


Aeronawlieal Division 


AVIATION 





— <Icg. :md 29 v.d.c., power drain i!i 
I am)). ()|}crating temperature is —6^ 
ti) +250 deg. 

P'aitcliild Engine & Airplane Co., 
^V'e5tcm Branch, Stiatos lOirision, Man- 
hattan Beach, Calif, 

Hydraulic Pump for 5,000 Psi. 

Successful operation of mi adv.iiiccd 
' ctsion of Model 66W Stratopower air- 
craft Indraulic pump for over 1,000 hr. 
of cicliiig endurance at 5,000 psi- is 
reported for new design. Latest equip- 
ment delivers approximately 7-5 gpm. 
at L750 rpiii. and is within one-quartvr 
jroniid in nciglit of a standard pump 



rated for this flow at 3.000 psi., the 
manufacturer states. 

Tests of the new pump included: 
Mil-0-3606 oil at 160F and inlet pres 
sure sea level. Cvciing was once per 
minute from full-flow pressure of 4.50(1 
psi. to non-flon’ at 3.000 psi. .Applica- 
tions would include normal operating 
ranges of 3,000-3,750 rpni. 

M'atertown Diiision. New York Air 
Brake, M'atcrtown, N. Y. 
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unique dual-role radar guidance 
system 




Twin Terrier Missile Launchers, shown in this official Navy photo on the 

destroyer an atomic-age weapons system equal in range, accuracy 
and striking power to that usually associated with a 45,000-ton ship. 

Key to this successful installation of the supersonic Terrier system 
In the close quarters of a destroyer is tho unique new Reeves combined 
automatic missile radar guidance and fire control system, developed 
out of Reeves’ experience with previous successful Terrier installation 
"firsts" In the cruiser USS Boston and in the battleship USS Mississippi, 


helps Navy’s 
first guided missile 
destroyer pack a 
battleship’s wallop 



Here Is yet another example of Reeves' close and highly successful 
association with the U.S. Navy and other branches of the Armed Forces 
In many of the military electronics projects that have been 
or wilf be recorded as dramatic "firsts" in their fields. Reeves research, 
engineering and unique precision manufacturing facilities 
are specircally geared to this pioneering tempo. 
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A STATEMENT OF FACT FROM MARQUARDT 


To Controls Engineers 

Ready for 

Advaneed Projeets 


Controls engineers — with a yen for advanced, creative 
projeets— will find challenging employment opportuni- 
ties at Marquardt Aircraft. 

Why? Because, at Marquardt the time differential 
places the projects — and engineers working on them — 
years ahead. 

For example, take the controls problems that are of vital 
interest to the airci'aft and missile industry— problems 
that are associated with turbojet engines operating in 
the Mach 2 range. 

Marquardt controls engineers solved many of these prob- 
lems more than five years ago when the company began 
flying ramjets at supersonic speeds. Today this ramjet 
knowledge is being applied to turbojets which are now 
advancing into iiigher supersonic speed ranges. 
Pneumatic, hydraulic, or electronics controls engineer, 
ready for advanced creative projects, are invited to 
explore the opportunities at Marquardt. Contact or send 
a personal resume to: Jim Dale, Pixifessional Personnel, 
16555 Saticoy Street, Van Nuys, California. 



marquari 


'S, CALIFORNIA 



OGOEN, UTAH 


BUSINESS FLYING 


Autopilot Features Magnetie Loek-on 


By Erwin J. Biilbaii 

New Vork-Globc Mk. 11 siiiglc- 
jxis autopilot, featuring magnetic bead- 
ing course lock-on and Jiiti-spiinl sta- 
bility, will be aviiiliiblc to lightplanc 
owners in June for under SI. 50(1 in- 
stalled. 

Unit is tlie second item in a senes 
of "building blocks" progriunined Iry 
Globe Industries, Inc., Davton, Oliio. 
which csentually will preside a fvdiy 
iintcmiiitic flight control system for busi- 
ness pilots. Initial unit in the system 
was Globe's Gyro/Stabilizcr Mk. I, tlic 
spiral stability portion. Current owners 
of this unit can add tlic new second 
ixjrtion, giving magnetic heading con- 
trol, at a conversion cost of S725. 

Globe Mk- II is currently CA.\ ap- 
proved for Cessna 170, 172, 100 and 
1 82; Piper Tti-PaaT scries appros als are 
jjcnding. the nninufaeturer reports. 
Magnetic Compass 

Heart of the system is a precision 
magnetic compass especially stabilized 
to reduce nortlierly turning error. Globe 
those a magnetic compass over a tlircc- 
liona! gyro in order to make its Mk. II 
iiidc|>cndciit of the o|>erator's existing 
instnimcntation and also to avoid drift 
characteristics of a clirccHon.il gyro. .\c- 
tiir.icy of the magnetic compass is en- 
hanced liy monnting behind the 
baggage ctmi|xirfiiient- 

Purchasers can also get an instnmient 
|uncl inditntor for remote reading of 
Ihc magnetic compass as optional equip- 
incnt: price of this item h.is not yet 
liecii decided. 

Command console. ineaMiting four 
inches wide x 2i-in. high x 21-in. deep 
clamps onto the airplane's control wheel 
hub; optional mounting can be on the 
instrument panel or on the ceiling. 
Choice for Pitot 

.Amingcmeiit of the controls provides 
the pilot witli an option of using the 
\lk. II as a Gyro/Stabilizcr or auto- 
pilot with heading sense and memory. 
To use as a Gy ro/Stabihzer, the func- 
tion switch (on left of console) is 
tnnied to "GS” and tlic piisli-pull con- 
trol is operated to engage the unit. 
Warm-up time for this portion of tlie 
nstem is two seconds. Stabilized turns 
at a rate of up to three degrees per 
second are possible bv turning the trim- 
lum knob the right of the console. 

The remote compass indicator is ac- 
tivated alone by moving the switcli on 



the left to “STBY". without engaging 
tlic unit- .After this is done, the svstem 
is locked onto a heading with the 
following procedure; 

• Engage the system n ith the push-pull 
control, 

• Adjust tiim-tum knob for straight 
flight on the desired heading. 


• After 60-sec. wanii-iip, move the head- 
ing trim switch, at bottom center, to- 
ward the off-centered needle. 

• Turn function knob to "IIL". 

W’lien used in conjunction with the 

Gyro/Stabilizcr, function knob is moved 
to "STBY" after unit engages. 

■After file magnetic beading is set 
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A “NEW LOOK” IN PASSENGER ADDRESS AMPLIFIERS 
-THE NEW LIGHTWEIGHT BENDIX AMA-lOA 


Completely Transistorized, Modular Construction, 
Unmatched Efficiency, Greater Flexibility 



VVcieht; only 6 pounds. Size; shori 
'j.^TR case. For complete specifications 
mile Bendix Radio, Amiion Electronic 
Products, Riliimoie 4, Maryland. Or 
AVesl Coast-10500 Magnolia Blvd„ 
N. Hollv'vood, Calif.; export — Bendix 
International Division. 205 East 42nd 
Street, N'evv York 17. N.Y.; Canada- 
Computing Devices of Canada Limited, 
P.O. Box 508. Ottawa, Ontario. 



Bendix Radio Division 
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COMMAND CONSOLE is mounted in cock- 
pit. Fnnctioii selcctoc switch (left), heading 
Itiin togglenietcr and toggle stvitch (centci) 
and trim control for stable turns (nght). 

into the unit, it is retained until the 
pilot changes or over-rides it. He 
chiiiiges heading by pushing the licad- 
ing-trim switch to’ either the left or 
ri^t. the airplimc changing course at 
.1 rate of one degree pet second; for 
three-degree rate of turn, he puts the 
unit on "STBY” and rotates the trim- 
timi control in the direction desired. 

Heading retention is accomplished 
bv photo-electric pickofl.s in the com- 
pass, which sense changes, amplify these 
error signals and feed them to a servo, 
svhich in turn induces a signal in the 
Gyro/Stabiiizcr svstem, correcting rud- 
der. 

Hunting Clan Orders 
DC-6As lo Use in Africa 

London— T«o Douglas DC-6A Lift- 
masters have been ordered by Hunting- 
Clan .Air Transport at a cost of 5s. 5 mil- 
lion with spares, for delivery in 1958. 

The independent airline disclosed at 
the same time that it has sold to Icc- 
landair the two Viscounts which have 
been standing idle at London Airport 
since the gO'Crnmcnt refused pernis- 
sion scscnil months ago for the airline 
to use them on "colonial coach” scnicc 
to Africa. Hunting Clan also has sought 
to buy Central African Ainvays without 
success. 

'Hie Douglas aircraft svill be used 
primarily on all-freight service between 
Britain and Africa, replacing York air- 
craft now used. 


Executive Turboprop 

Los Angeles-On Mack Engineering 
Co„ Van Nuvs, Calif., will soon unveil 
an adaptation of the Douglas B-26 to a 
pressurized, turboprop executive bans- 

new cvUndiieal fiisebgc, rcwaiked wings. 
Tail assembly will retain original con- 
figuration. Probable powerplant is Alli- 
son 501D, with AcToprodnets propeller. 


U. S. Group Barks 
Brazil Lightplane 

Rio dc Janeiro— Two Brazilian state- 
owned companies are combining forces 
to produce a diversified line of light 
aircraft with financial support from 
private U. S. business sources. 'ITic 
American group is interested in back- 
ing the venture by supplying Sl-5 
raillion in equipment, provided the 
Brazilian finns production plans ate ap- 
pioscd by their country’s ait force and 
its equivalent of the U. S. Civil .Acro- 


.\ four-place lightplaiic for air taxi 
and business plane use. resembling 
Cessna designs is being readied for pro- 
duction bv the companies. 

One of the firms, OMARI'AL. is 
now producing a two-place trainer, the 
Paulistinha. Brazil's ait force reportedly 
has ordered 20 and may purchase addi- 
tional Paulistinhas. Sociedade Con- 
structora Acronautica Nciv-a Ltda., the 
other m.uiufactuter, is completing pro- 
totypes of two and four-place aircraft, 
'lire Brazilian air force has ordered two 
prototypes of a bandcm-scat high-wing 
liaison/observation plane from the coin- 



CHOOSE AIRWORK -94 ENGINES 

Sears demand both quality and service after the 
sEile. They find Airwork delivers both- 

NOW NATIONWIDE SERVICE! 

If you should euer have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor, 
who will take care of you for us. 




^ AIRWORK OVERHAULED ENCINES 


Rirwork 

■ "corporation 

Millville, Mew Jersey 


CliVIlAND 

ATLANTA • MIAMI • NEWARK 
ALEXANDRIA 
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• 250 hour life at 400°F. 

• Unprecedented — 65°F to +400®F operating 
temperature range. 

• Unique lubrication method. 

• Special alloy for electrical connections, 

Type Xl-4133-01 is a size 11 torque transmitter syn- 
chro with 115V 400 cycle input. Accuracy is ^15', null 
voltage 175 mv, stator output 90 volts and phase shift 
6.5®. Impedances are Zj^q= 315-|- J1590, ZgQ=290 
+ J773 and Zj^g=520-|- J286. 

This is another Oster “first.”Write for further in- 
formation today. 



Dallas Businessmen Building 
$2.3 Million Private Airport 


Dallas-A new, S2.5 million piiviitc 
iiriwrt is under construction near here, 
designed to li, indie tlic iiittcasing vol- 
ume of c.vccutise Using in Dallas urea. 

T he nesv field is 'on a -100 acre tract 
m Addison, about 15 mi. north of 
downtosvn Dallas. It will be ready for 
flight operations about June 1, and all 
construction ssill bo completed bv 
Inly 1, 


lOirccturs of tlic airport eompam in- 
clude John .Murchison. \V. T. Over- 
ton. Tbddie Lee Wynne, Jr., W. D. 
Dc banders and James I. Dc Luache. 
The group is currently selling a S500,- 
000 issue of convertible debentures to 
cover put of the Sl.291.000 cost, 

sursev of tlic Dallas area shows 
.1 total of' 875 active non-airline air- 
craft. 


.\ major selling point for the iic«’ 
field in the view of the airport's man- 
agement is that it is more convenient 
to north Dallas than Red Bird Airport, 
the municipal airfield for executive use 
located in the southwest part of Dalla.s. 

company survey .shows that the ma- 
jorits of cxcx'Utisc aircraft users live in 
north Dallas. 

Present eonstrnction plans incluilc 
.1 -1.500-ft. Iiard .surface runsvay designed 
to handle aircraft u|> to a Coiivair t.iner. 
W ithin fisc sears, the runway svill be 
extended ano’tlier 1,000 ft. The airport 
also svill liasc a ssstem (if bard surface 
baxisvass and parking ramps. A 5,200- 
ft. turf strip will provide a second mn- 

ihe S50.000 terminal building, 
ineasurio| -(5 x 106 ft., svill include a 
leady room, offices, lounges, and ,i 

(ommimications with the airport's fuel 

•\ terminal VOR will provide assist- 
.nice in a|)ptoachcs at -Addison, and in 

reach 2,000 a month, a control tower 
will l>e built. 

.\ircr.ift senieing will be handled by 
Dal-T'cx ,\siation, local Cessna dealer, 
svhicli svill have its osvn hangar and 
sliow rooni. Associated Radio Corp. will 


Static *7eiti*t^ MADE EASY 
WITH ACCURATE RESULTS- 


if The Hydraulic Load Mamtoiner is capable of receiving a con- 
stani hydraulic pressure supply and redistributing il to len separate 
outlet channels. In this operation each channel may have its own 
specified pressure. The unit allows aU len pressures to be increased 
or decreased simulloneously and in exactly the same ratio. Each 
pressure channel is self regulaling and AUTOMATICALLY ADJUSTS 
TO LOAD DEMAND. 

Two or more units may be coupled together. This feature makes it 
possible lo provide as many diiiereni and perfectly synchronized 
pressures as the air frame and air crait components lo be tested 
demand. An easily read scale and pointer indicates the percentage 
of maximum preset pressures being delivered. 

This unit which con be bought or leased, has 
found ready acceptance in the aircraft and re- 
Joied industries, Write for brochure giving full 
details of construction together with operating 
features. Find out how valuable this unit can be 
in your service. 


MARGIN ATOR COMPANY 

1121 West Magnolia, Burbank, California 



AVIATION 


(, April 22, 1957 





Iiave a similiit facility for radio work. 

Collins Radio Co. mid Dcllii-Taybr 
t>il Company lime cacli oontracted for 
separate hangars for their executive 
flight operations. Murchison Brotlicrs 
.ind Union Chemical and Materials 


Corp. will also use the Delhi-Tailor 

Coilins and Delhi-Taylo: hangars 
will he cantilevered structures providing 
a 120 X 160 ft. open area which will be 
50 ft. high. At tlic rear of each hangar 


isa40xl60-ft. two-stori area for shops, 
storage and office space, .\ddison Air- 
port also will hmc 150 T-hangats. 


Industrial Exhibits 
Aid Airplane Sales 

Proof tlnit industrial trade shows ate 
a major source of business aircraft sales 
contacts is prosided in Beech Aircraft 
Corp.'s recent experience nith its 
exhibit at the American Road Build- 
ers .Assn, show in Chicago. 

Three aircraft cabin mockups and a 
full-sb.c complete Beech Bonanza, plus 
a styling display, highlighted the com- 
pany's floor exhibit at the International 
Amphithcitrc. .A 35-ft. .semi-trailer and 
a H-ton truck moied the major portion 
of the display, the Bonanza being flown 
to Cliicago. where it was disassembled, 
taken to the .Amphitheatre and reas- 
sembled. Ten Beech iicrsoniicl, includ- 
ing distributor people, manned the dis- 
play. surrounded hi exhibits of light 
and heavy earth moiing and construc- 
tion equipment. 

Their comment: "We feel that oni 
participation was cxttcmcli' worth- 
while.’’ Of the approximately 30.000 
people attending the .ARB.A show, the 
inajorilv visited the Beech display and 
its repicscntiitiics obtained the names 
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Chop weight, get thinner sections 
with Alcoa high-strength castings 


Reduced weight and higher sircnglh 
are now casting realities. Thinner 
seclions, lighter parts are now possi- 
ble. Castings can be stressed to new 
limits. Alcoa's new high-strength pro- 
cess guarantees you high properties. 

Formerly, the properties of a cast- 
ing were based on separately cast test 
bars. In design and application, a 
casting factor had to be applied to 
reduce these properties. With Alcoa’s 
new high-strength casting method, 
properties are based on bars cut right 
from the casting itself. No reducing 



necessary. And, best of all, the guar- 
anteed properties are in all the cast- 
ings in (he run . , . consistent, guar- 
anteed, high properties in castings 
for aircraft structural parts. 

New carefully controlled foundry 
practice and improved alloys are the 
developments responsible, The alloys 
are A356 and C355. These are the 
same composition and meet specifi- 
cations for familiar alloys 356 and 
355, with one difference: Impurities 
are controlled to a new minimum. 
Iron content, for example, is held to 


0.2% in the improved alloys. Such 
seemingly minor changes make a 
whale of a difference, 

Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings. 

High-strength castings can be made 
in sand or plaster molds . . . some- 
times in permanent molds. Alcoa's 
standard guarantee of properties for 
alloy A356-T61 is 38,000 psi tensile, 
28,000 psi yield, and 5% elongation. 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 
it's needed. 

Your Alcoa sales engineer has the 
facts on this new process. Let him 
work with you in obtaining castings 
with high properties — properties that 
don't have to be reduced in appli- 
cation. Aluminum Company of 
America, 1800-D Alcoa Building, 
Pittsburgh 19, Pennsylvania. 
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ROUND-TRIP MISSILES ANSWER 



ENGINEERS’ QUESTIONS AT VOUGHT 


“Old Indestructible” Paid a 
$3 Million Dividend in Data 


VViien a missile can be flown . . - recovered . . . and tactics, logistics and maintenance. Repeated launch- 
flown again, it becomes an acquaintance- When a in^s at 70,000 pounds thrust stretched her airframe. 

ilgEScissfl 







Pastushin 



FLUID-TIGHT JACKETED RIVETS 


of socnil liundtc<J giKid prospects, anO 
actually talked to sc\cr.ii tbousancl 

Since the construction and petroleum 
industries arc two major business plane 
markets. Beech plans further participa- 
tion in their nia|Or shows. It was the 
first time the company bad set up a 
display at a roadbuilder's show; it had 
prtrioush- been represented at the In- 
teiiiatuiiial Petrolenni h'.xposition at 
I'nlsa. OkI.i, held every four years. A 
Beech spokesman states that in all 
prob.ibility the company will cover both 
shows in the future. 



Flight tested by millions of tugged air miles flown by the finest commercial 
and milit.ary aircraft. Pastushin Fhiid*Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional seahmts. 

Sealing is accomplished hy the use of a soft aluminum sleeve which 
extrudes into any wall ciivity as the rivet is being driven. 

Pastusliin Risets .are available for immediate delivery- Here is fust a 
partial list of users: 


naasisT aiiiway.s, ixc. 

CANADIAN CACIVIC AIHLINeS. LTU. 


CAPITAL AiaUNU.S, INX. 


SABENA BELCIAS WORLD AinLINES 
SCANDINAVIAN AIULINES SYSTEM 

TBaNX-CANADA air LINES 


UNITED AIR Lists. II 


KLLl ROYAL DUTCH A] 



Pastusliin Fluid-Tight Jacketed Rivets are 
available for use with automatic machines and 
for installation where hand-driven equipment 
is required. Both types give absolute Fluid- 
Tight construction. The Paslushin Repair Kit is 
available for field applications. Ask for Bulletin 
PA-3, which gives full instructions for its use. 



DEVELOPERS 


Wrjlc /or Slug Ricci catalog FIS and No. PAS 

for delaiU on the Poilushln Reixiir Kit. 


PASTUSHllV INDUSTRIES, INC. 

sesi WEST CENTURY BOULEVARD. LOS ANCELES. CALIFORNIA 
PASTUSHIN AVIATION COUP., i HAWAIIAN AIRMOTIVE, LTD., 

Lot AnDelei, California I Honolvlv, Hawoii 




PRIVATE LINES 


Colonial Skiiiiiucr amphibian num- 
ber IS lias been delivered to Surinam 
Timber Development Co.. Dutch 
Cuiami, fur business flying operation. 

Republic Steel Corp., ordered its 
second Howard Super V'entura execu- 
tive trausixirt; the 2ht of the type sold 
by the San .Antonio. Tex., conversion 
firm. Rcpiiblie Stccls's second plane 
will have weather radar. S|>erTy A-12 
auto pilot and Btndix and Collins navi- 
gation and coinmunieations gear. 

Cash prize of S300 )>lus a tropliv will 
be given for best antique airplane fiuwn 
m to Reading Aviation Scnict's eighth 
annual maintenaiitc and operations 
meeting, Reading. Pa-. Municipal .Air- 
port, |une 1. Casli prizes and awards 
will also be given to bcst-in-elass current 
business planes to attend the meeting. 

hirst Edgar Pcrcival li.P, 9 agricul- 
tural airplane sold in Europe has been 
ordered bv lirnest Lndt K. G., Ilartcn- 
holm. Germ.iny. whieh will use it pn- 
inarilv for sptaving fruit crops. 

Soviet-designed STOL, engineered bv' 
Oleg .Antonov, is repotted to be e.i- 
jsable of taking off from and landing 
on unprepared strips of 200-ft. length, 
lias a speed tangc of 21.7 mph. to 
12-4.2 mph. Named the "Bee", the 
new .Antonov STOL is especially de- 
signed for novice pilots. 

'I'ally to March 8th of Bell Model 47 
lielieopter production since it received 
CAA type certification 11 years ago 
shows that the company lias turned 
out 1.804 of the rotary wing aircraft 
as of that date, with 1.0S2 going to 
militarv services. Of the total 382 
were niamif.ictured in Buffalo, N. Y.; 
1.422 were built in Bell Helicopter 
Corp.'s Ft. Worth, Tex., plant. 

Aircraft sales and brokerage linn, cov 
ering le.ising and financing, has been 
formed bv Gordon D. Brown at 521 
I'ifth Avc., New York 17, N. Y. 
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German Design Mounts Propeller in Tail 


Bonn. Germanv— Ninel two-ptacc 
power glider. pnvate plane designed to 
sell for S5.000-S6.000 has been suc- 
cessfully flight tested by Rhein-West 
I'liig I'ischcr dr Co., Porz-W'esthofen. 
Scvctal models, with various power- 
plants, including a light gas turbine, 
arc projected. Initial production plans 
rail for output of 50 aircraft, most 
of which have been sold, the maker 

Outstanding feature of the RW-3 is 
tail mounting of its Porsche engine, 
which drives a pusher propeller located 
in a gap in the fin. Purpose of this 
novel installation is to reduce turbu- 
Inicc as.'oeiatfd with a normal nose- 
mounted propeller. Enhanced visibility 
from the cockpit is another feature. 
When the R\\'-3 is used for gliding, 
the propeller is rotated to a vcrticnl 
position in the fin slot, reducing drag. 

h'liig I'ischer plan to offer two modtds 
Ilf the RW-3. 

• A-2 with wingspan of 49,2 ft. pow- 
ered by a 65-lip. or 100-hp. Porsche, with 
range of 560 mi. and 345 mi. respcc- 
t'vcly. Sea level cruise speed would be 
123 mph. with 65 hp.; 143 with 100 hp. 
Fuel capacity is 1 5.S gal. 

• A-3 with 32.8-ft. span, with range of 
J.ISO mi, with 65-hp. and 890 mi. with 
100 hp. Sea level cruise s|jceds arc esti- 
mated at 124 mph. and 144 mph. rc- 
s])cctivcly. Additional range is possible 
bccmisc of installation of tip tanks of 
1 5. 8-gal. capacity each replacing the de- 
leted wingtip sections. 

Porsche is ciirtcntly developing a 1 50- 
hp engine which h'lug Fischer will test 
in the R\A'-3. .Another project calls for 
installation of a gas turbine of approxi- 
mately 550 lb. thrust. 

Basic construction comprises welded 
vieel fuselage, plastic covered. W'ings 
are single-spar makeup, with metal spars. 
Seating is tandem with dual controls, 
the rear scat slightly above front posi- 
tion, both occupants viewing one instra- 
incnt panel up front. 

Landing gear is retractable tricycle, 
nicchanicallv operated by a hand lever. 
.Main whetfs arc fitted with independ- 
ent brakes. 

Skids under the fuselage ate pro- 
vided to take shock of emergency 
vvlicels-up landings. 

71ic R\A'-3 .A-2 is designed for a glide 
ratio of 1:22. Having a povverplant is 
of considerable assistance in gliding 
vv ork, since it obviates need for launch- 
ing gear or a tow plane, although it does 
compromise optimum glider perform- 
ance to some extent. 

Builder estimates that the RW-3 
with a 65-hp- Porsche will cost just un- 
der S4 per hour to operate on the basis 
of 1,000 hr. annually. 
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HERE IS A NEW 

TWIST 

M R. M A N AG E R 
) OF 

ctechnical 

/Personnel 

SEND YOUR RESUME 

\ 

H CONFIDENCE TO US 


)NTRACTir 


SUB-CONTRACTING YOUR 
SYSTEM St\jOIES TO U R C 
IS aVisc solution to an 
ENGINEERING MAN-R3WER 
PROBLEM, 


OUR EXPERIENCE IN THE FELDS OF 

INERTIAL G^ligr^E 
PRONE 
FORMATION 
C'ONTROL 
ba,'llistics 

-—'SYSTEMS 
/ANYLYSIS 
/ APPLIED 
' PHYSICS 


ALLOWS US TO OUTPERFORM 
MANY LARGE COMPANIES IN 
BOTH QUALITY AND SPEED 
U.RC IS ORGANIZED TO 
HANDLE LARGE AND SMALL 

I STUDY 
I CONTRACTS 

IN A MANNER REQUIRING A 
m’iNIMUM of LIAISON WORK 
ON YOUR PART 

I 

WRITE: 

/university- RESE ARCH- 

Lonsultants 

SIA7 DELMAR BLVD. 

ST LOUIS E4, MISSOURI 
PHONE PARKVIEW 5-21 10 
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GETTING'AHEAD 


OF YOURSELF 







SIKORSKY AIRCRAFT 



TRILOK 

THE MID-CENTURY TRIUMPH IN AVIATION FABRICS! 
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Republic Makes 
the Steels 
for Flight 


REPUBLIC 
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Republic Steel is the world’s largest producer of aircraft 
steels. And include guided missiles in aircraft. They are 
fast becoming a sizable steel consumer. 

Steels furnished to the aircraft industry are as different 
as night and day. Requirements may individually call for 
strength, heat-resistance, corrosion-resistance, wear-resist- 
ance, high strength-to-weight ratio, ductility— or any com- 
bination of these factors. 

One reason for Republic Steel's prominence in this field 
is that Republic makes a wide variety of the steels required. 
Another reason is its metallurgical service teams— field, 
mill and laboratory metallurgists with years of experience 
gained through helping hundreds of designers and manu- 
facturers solve problems similar to yours. 

Now that the sound barrier has been passed and the next 
goal in sight is the "thermal thicket," material selection 
becomes even more important. To date two materials, 
titanium alloys and stainless steel, best qualify to meet 
high skin temperatures resulting from aerodynamic heat. 
Republic produces both of these metals in billets, hot 
rolled and cold finished bars, plates, sheets, and strip. 

Republic Alloy Steels have played a prominent part in 
the development of operating and structural parts free from 
excess weight, yet tough and strong to withstand shock, 
impact, strain and vibration. 

Our metallurgists and engineers are always available to 
work with your own personnel in using these Republic 
products to best advantage. The service is obligation-free 
and confidential. Send us the coupon if you would like 
metallurgical assistance. 





STEEL 











ESSO AVIATION 



STILL THE ONLY 0\\- APPROVED FOR 


VICKERS VISCOUNT TURBO-PROPS 


This imprint appears 
n the nacelles of 
RoiU-Boyce “Dart” turbo-prop engines-the fam- 
ous engines that power the Vickers Viscount. A 
synthetic lubricating oil is specified because no 
existing mineral oil— not even those of the highest 
quality— can meet the Rolls-Royce requirements. 
Several years ago. Esso Research, working closely 
' with British and American aeronautical engineers, 
tackled the problem of developing a suitable 


Aviation Turbo Oil 35— a synthetic oil with all the 
outstanding lubricating properties needed for 
Rolls-Royce and other leading aircraft turbine 
engines. And today, Esso Aviation Turbo Oil 35 
is still the only approved lubricating oil for the 
Viscount’s turbo-props. 

The development of Esso Aviation Turbo Oil 35 
is just one more example of Esso's continuing 
leadership in creating new and better fuels and 
lubricants for the new and better aircraft of 



AVIATION PRODUCTS 
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/IVIEA 


V ■ L CORPO RATI 

P. O. BOX 180, NEWPORT, RHODE ISLAND 


AVIEA 


DESIGN AND SUPPLY ANY TYPE 
OF END FITTINGS FOR ALL METAL 
flexible TUBING ASSEMBLIES 

• AIRFRAME 

• POWER PLANT 

• MISSILE 



HI/LO HAND LOADER 

Proven Superior in Comparative Tests 


* CORPOBATION 

1717 North Chico Avenue'^ tl Monte, California 
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NOW- increase 
electron tube 
life 12 TIMES! 
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NEW LOOK in navigation aids 

ARC'S Course Director CD-I, Teamed with ARC'S Dual VOR/ 
Localizer Receivers 15-D, Shares the Work with the Pilot 

More and more pilots rely on the ARC CD-I it centered. His ship will intercept the selected track 
Course Director to determine the exact headings quickly and smoothly, simultaneously compensat- 
required to intercept and fly a desired VOR radial ing for wind drift. The pilot performs no mental 
or runway localizer. This electronic “co-pilot" computations, and there’s no chance of overshoot- 
heips them fly with pinpoint precision, greater ease ing the desired course. 

and increased safely, and in four simple steps. This reliable navigational aid adds only 10 
With ARC’S CD-I, the pilot selects his VOR or pounds to your aircraft. Ask your ARC dealer to 
localizer station, sets his Course Director to the install the CD-I, along with a dual installation of 
bearing of the desired VOR radial or localizer, ARC’S Type 15-D VOR Localizer Equipment, 
turns his aircraft until the vertical needle of the You’ll discover how easy flying VOR and Local- 
cross-pointer meter is centered and steers to keep izers can be — and with new peace of mind. 



^ircraft |^adio Corporation 


BOONTON, NEW JERSEY 
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Incomparable travel comfort . . . at more than 5OO m.p.h. 


COM E T 

(UOUS-ROVCt AVON R.A. ENGLNIS) 



DP IIAVILLAND WORLD ENTERPRISE 



AVIATION 



a before -and- after story about 

(gSlwelding positioners: 

production 

UP 100% 
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Answers to the Toughest Problems 

in Jet Aircraft Cooling.. . 

LIGHTWEIGHT... THIN WALL” 


STEUIRRT-UIRRnER 

HEAT EXCHANGERS 

Stewart-Warner's unexcelled experience cnn be used to meet your heat transfer needs! 




The South Wind Division of Stewart-Warner pioneered the 
development of heat exchange equipment for heating modern 
aircraft. Now South Wind is the leading producer of heat ex- 
changers for cooling. Lightweight thinwall units in both stainless 
steel and aluminum — cither air-to-air, air-to-liquid, or air-to- 
evaporating-liquid— are being designed and fabricated for a wide 
range of new and important uses. If you have a heat transfer 
problem, South Wind engineers can help you solve it. No obliga- 
tion. Write to South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 



Divitien of 

STEWART-WARNER CORPORATION 
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NOWI Get Extra Aviation Space Values at No Extra Cost 



SCHEDULE THE 


Aviation 
^ Week 


Need (or Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique commodity that is produced, bought and 

Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information: 

INDUSTRY 

Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 
Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of reseai-ch and development availabili- 
ties will be reported 

Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 

GOVERNMENT 

Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command ; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 

UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 

Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 

INTERNATIONAL 

Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 



RESEARCH AND DEVELOPMENT EDITION IDNE 3nl 

A Guide to Airpower Progress 


Pioneer Research and Development Coverage 


Aviation Week pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 

In 1956, Aviation Week was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

Aviation Week’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


neei'ed editorially by Aviation Week assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 

ADVERTISERS’ BENEFITS 
Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 

Regular rates apply and insertions may be a part 
of your Aviation Week contract. 

Advertising will be positioned in appropriate sec- 
tions; heavy stock four-color dividers will make 
up sections. 

Special leather bound copies for military, civilian 
and government leaders. Contact your Aviation 
Week district sales representative for complete 
information. 


A' 


VIATION 
)^EEK 




A McOraw-Hiil Publication 

330 West 42nd Street, New York 36. N. V. 



This cliallenging job is now open! 

at IBM Military Products 

Test Equipment Engineer: Before his recent promo- 
tion, this man worked in Production Engineering- 
designing, developing, and appK ing test equipment 
for the varied servo units of bombing and naviga- 
tional systems. He analyzed test specifications, 
selected commercial equipment and originated test 
procedures and calibration specifications— all en- 
compassing techniques of advanced electronics, hy- 
draulics, magnetics and automation. He is shown 
here explaining the precision circuitry of an auto- 
matic potentiometer tester. Could you handle 
responsibiUties like these? 

Excellent opportunities exist for engineers and scien- 
fists— not only in Production, but also in Components 
and Systems Engineering, Product Improvement, 
Manufacturing Engineering and Research, including 




IS growth. The “small group” approach a 
recognition of individual merit. Salaries a 
ent and company-paid benefits set standari 


>rk for IBM? 

VlilitarvProd- 
N.Y., limited 

SAGE computer sites across the nation. Otlier IBM 
plants and laboratories are located in Endicott, New 
York City, Poughkeepsie, N. Y.; Washington, D. C.; 
fireen castle, Ind,; Lexington, Ky.; Rochester, Minn.; 
Sherman, Texas; Burlington, Vt.; San Jose, Calif. 


ew plant and laboratory in Owego, N. Y., 
igns and manufactures advanced airborne 
and digital computers for Air Force 
'-navigational equipment. At the new 
1, N. Y., facilities, IBM builds tlie world's 
dectronic computers for Project SAGE, 


As a member of IBM Militaiy Products, you en- 
joy the stability and seciiritv of the IBM Corpora- 
tion, plus the opportunity to progress in other IBM 


For the facts about an engineering career with IBM 
Military Products Division, please write to: 

Mr. R. A. Whitehonie 
Mgr, of Engineering Recmitment, Dept. 
International Business Machines Corp. 
590 Madison Avenue, New York 22. N. Y. 


IBM 
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The development and production of sub-miniature pre-' 
cision gyroseopic type instruments are exacting problems. 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in the problems of precision instru- 
mentation. 


Important example of U. S- Time's present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate g.vTos. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


U. S. Time's new enlarged research staff and facilities are 
engaged in research, design and (ievelopment of miniature 
precision instruments— instruments to withstand and 
perform under the severe environment of supersonic air- 
craft and missile flight. 


following fields of precision 


We in\ite inquiries 
instrumentation: 



THE UNITED STATES TIME CORPORATION 

World's largest mana/aclurer oficalches and mcc^Rical timefuses 
Sales Offices: 500 Fifth Avenue, New York • 346 Tejon Place, Palos Verdes, California. 
Plants ; Middlebury and Waterbury, Conn., Little Rock. Ark., Abilene, Tex., Dundee, Scot. 
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500 to 600 miles to the southeast. Tliis 
resulted in the weather being generally 
fair with some scattered clouds over the 
lower terrain of the planned route Denver 
to Salt Lake City. 

However, off the airway broken to over- 
cast cloud conditions, accompanied by light 
snmv showers, were present over the high 
mountain peaks and ridges. From the avail- 
able Infonmtion it is concluded that the 
free air wind at the 12,000-foo! level in 
the Liramie, Wyoming.-Medicine Bow 
Mountain range was from 310 dcgices at 
30 to -to knots. The velocity of tfic svind 
in the immediate vicinity of Medicine Bow 
Peak can only be estimated: however, it is 
believed that because of added terrain effect 
it could have been incieased to 30 to 60 

This svould have rcsnltcd in down- 
drafts and turbulence being present neat 
the Ice slope and probably for a distance 
of 10 to 15 miles away from the mountain 
on that side. 

Considerable thought and study were 
given to the possible existence of a moun- 
tain wave* condition in that area. Some of 
the factors associated with the formation of 
a mountain wave weie present; liosvevei. a 
number of the factors considered vitally 
impottunt svere not present and it is doubt- 
ful if .such a w-ave did exist at the time of 
the accident. 

A pilot flying a small aircraft on October 
6 from Cheveiine. Wyoming, to Keno. 
Nesada, passed Medicine Bow Peak 
approximately 22 miles to the cast and 
north within a fnv mimiles of the lime the 
accident occurred. He described the 
weather conditions as follows; ", . . the haze 
was thick especially to the north. 

''However, the vcsibililv tuwatd the moim* 
tains was s-etv good. TTic lops of the moun- 
tains were hidden bv white cumulus clouds 
whose tops t estimated to be about 
13,000 feet. I was especially interested in 
the tops at the time as I had considered, 
before leaving Chcvcnnc. using the Victor 
4' airwav but was warned by the ladv in 
the \Vcather Bureau that I could expect 
heavy turbulence and strong downdrafts 
over the mountain." 

Witnesses 

During the investigation a number of 
persons believed to have seen the aircraft 
prior to its striking the cliff were inteivicwcd. 
None of these witnesses could positively 
identify the aircraft thev saw as a United 
•\ir Lines C-54; however, they said the air- 
pfanc was large and had four engines. All 
of the witnesses who were in the general 
MCinity of Medicine Bow Peak agreed that 
this airplane was silver in color and was 

■I'nder certain atmaepheric condltlone, a 

etronff svindflow perpendicular to n ninun- 

laln rldrre will produce a wave-ls'pc siruc- 


produced downetream rrnm fost-dow'lng 



mnuniafn barrier which produced them, 
deveioped. When pio'fHlnre content of the 

‘Victor i Airway Her Just north of Medicine 
bvarlup of STS depreea. 


flying in a northwesterly direction toward 

“'iC witnesses, who were at a logging 
camp located about 10 air milc4 sootiest 
from the crash site, said that the aitplaue 
did not appear to be Itiming but that its 
right wing was slightly down. 'They estimated 
its altitude to be about lO.OOOfeet by the 
known elevation of the camp (9,600 feet), 
the approximate height of tne ncatbv trees 
(60-75 feet), and that the aircraft did not 
appear to be higher than 500 to 600 ft. 

I'hcsc witnesses saw the airplane (for only 
a short lime) several hundred yards awav 
and through a clearing in the trees. The air- 
craft was then flying immediately below 
the clouds and intermittently flew either 
into or behind clouds, momentarily 
ohstiucting their view of it. 

Noise Like Cannon 

One of these witnesses said he believed 
one propeller was not rotating; others said 
they believed all of the engines were 
operating in a normal manner, t^ne witness 
testified that a few minutes after the air- 
plane passed from his view he he.ird a noise 
in the distance which sounded like a cannon 
firing or a mining blast. He did not at that 
time associate the noise heard with the 
airplane he had .seen. 

In the vicinity of the camp at the time 
were low tolling clouds and the visibility 
was somewhat hazy owing to dusting snow: 
the sun could not be seen. Medicine Bow 
Peak could not be seen from the camp 
because of terrain ohsInicHons. A check 
was made of all available sources, both 
civil ,Tiid military, to determine if another 
airpbne of that size could have been flying 
in that vicinity at that approximate time; 
none was found. 

As a result of information obtained from 
the witnesses, a probable flight path was 
constructed. This flight path, projected 
from the accident site on a magnetic heading 
of 120 degrees, covered a distance o? 
approximately 23 miles. .\n extension of 
this Bight path to the southeast crosses the 
planned route in the vicinity of Ft. Collins, 
Colorado, and to the northwest again 
crosses it near Rawlins. Wyoming. 

Medicine Bow Peak is located ahboiit 124 
miles north-northwest of Stapleton Field, 
Denver, and is 33 miles west of L.iramie. 
A few mrics .south of the peak the muuntaiiis 
can be no.vscd at an altitude of 10.000 feet 
and once beyond them tire North Platte 
River valley can be followed to the vicinity 
of Rawlins (Sinclair radio.) 

As previously stated, the company Flight 
Plan and Dispatdi Rcica.sc foi the subject 
flight spetified a course to be flown VKR 
over nirwavs \' 4 Denver to Laramie. V-IIS 
to Rock River radio, \‘-6 to Fort Bridger, 
Wyoming, and 'V.32 to Salt Lake Citv; 
weather analysis, weather forecasts, and 
sec|iicncc reports were attached. This docu- 
mcnl was signed by both the dispatcher on 
duty and Captain Cooke. 

■fhe "Weather .Anahris" portion of the 
release was signed by Captain Cooke as 
having been prepared by him. Under the 
subsection entitles! "Mass Weather" was the 
following: ''High-pressrite area, Great Basin 
moving slowly eastward, scattered, occasion- 
ally broken anti cuinuhis clouds along the 
cast slope of the Rockies based above flight 
level. Air shghtlv rough," 

,A review of all documents pertaining to 



Military Standard 

TEFLON SPIRAL 
BACK-UP RINGS 



• MS28782 and MS287S3 rings pro- 
duced under exacting inspection con- 

• Annealed for dimensional stability 
with all properties certified to AMS- 
3661. Complete range of sizes for use 
with AN6227 and AN6230 or MS28784 
"0" rings- Packed in telescopic con- 
tainers on supporting mandrels to pre- 
serve shape. Send for data. 

RESISTOFLEX 

corporation 


flaoroethgte'ne re- 
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' If you have 

vision that hurdles 
known horizons, 
professional skills to 
Cake you there, and a 
driving discipline that teams 
the two . , , opportunities 
as limitless as space itself 
await you at Martin-Denver. 
We see you accepting the 
challenge of the ICBM, 
Titan, in concert with an elite 
group of cnpncers. 


We see your faculties sharpened, 
your life lived more fully, in 
the Colorado Rockies. 
See for yourself , , , and 
write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept. V-4, Denver I, 
Colorado. 


tlic dhpateh and cclcaK o( the aiieraFt at 



j3j\M:ager\, 

Cipbiin Conic n-as qualified to By the 
roiiK' involved in August. 1‘lvl. and had 
fimvn if time3 In the >ear preceding the 
.itx'ident. .\ccordmg to In’; superiors in the 
eoinpjm lie had neicr liccn kuonn to 
dcsi.itc from a planned route nithoiit 
.uhising the dispatcher. 

Ill accordance with the Hoard's poliev 
of keeping accident inscstigatinns open for 
consideration of new evidence, and siiscc 
iiKapaeitation of the ctesi was a possihilits* 
that could neither be supported not negated 
hv eoristme evidence, it was decided to 
return to the iKX'ident scene to eontiniie the 
investigation. Tliis cniild not he dune for 
au appreciable time hccnusc ol deep snow on 
the mnuntaiu. Ilow'evcf, prior to the dcci- 
Sion to contuuic the mvestig.ition, the 
wreckage had been released to the carrier 
and. Iiec.uise it was believed to he a hazard 
to the public ucllarc. an atlciiipt was made 
to destiov and bury it— this was dune hy 
1 1, S. mifitJTs ground and air forces. 


Second InvesHgation 



was hadh cLimaged In impact, and the 
ensuing fire. 

Reiieath a poilioii of the wreckage the 
cockpit comhiistioii heater was louiid. It 
s\as mashed fiat and was Isent 90 degrees 
near its middle. The igniter plug, with its 
lead tom away, remained in place. \ll fuel 
and air controls were missing, 'llic heater 
was brought hack to Washington, I>. C.. 
siihscqueiit to the investigatioii and was 
delivered to the National Bureau of Stand 
aids for further examiuatiou, It was the 
Bureau's determinatiem that all feilutes were 
appaienlly caused by mechanical damage. 

It is possible that the inecliauical damage 
referred to cmild have occuired on impact. 

Tire No. ^ propedler huh found on the 
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talus slope was further esaniined. Its dome 
shell was brolcu off and the piston was 
hroleii. The distributor s'oJi'e was mashed 
in the end of the propeller shaft. .\ll hut 
three of the barrel bolts were broken ami 
the barrel halves had separated approximately 
line inch. The barrel holK were removed 
and the liarrel hahes separated in order 
to examine the dome position. Tlie .stop 
lings were in place and had been in position 
for a blade range of 24 degrees low pitch and 
95 degrees full fcatliciing. 'The dome piston 
position indicated a blade angle of approxi* 
m.itelv 51 degrees. 

Because of the extensive impact damage 
to the propeller it was impossihle to remose 
the rear Ixirrcl half from the piopcllcr shaft. 
Parks of two spider sliiui plates and two 
brass shims were rccos'etcd, Bv matching the 
pieces of the shim plates, jii impict mark 
was determined which indicated an approxi* 
mate blade angle of 5S degrees. Impact 
marks on the brass shims indicated approxi- 
mate blade angles of 55 degrees. 

.\ propeller governor was also loe.itcxl nu 
the talus slope. It was detenuined from 
the model and serial uumhers of this 
governor that it had Ireeis installed on the 
No. 4 engine. The drive shaft coupling wiw 
missing and the 6100; sh.iFt hnusiug was 
pushed inward at impact. The control 
pulles' was broken from the head; tlic 
control shaft was iiit.ict. The coiiliol head 
was removed and installed on a serviceable 
gosemor. 

Iliis assemblv was then placed on a 
gos’cmor test .stand in order to check the 
rpni. setting of the control head. Tlri-s 
test res'calcd that the control head was 
posilioned for 2.080 engine tpm. which 
is within the iioniial ernising range for the 
subject aircraft and engine. Disasscmblv of 
the control head rcs'culcd a slight binding 
of the shaft due to impact. The counter* 
balance spring was int.iet with nonnat 
tension. Flx.iniinatirin of the pilot sabe 
and flnveight assemblies rescaled no indica- 
tions of operational distress. .Ml this addi 
tioiijl evidence concerning the propellers 
and their lelatcd systems snlislantiatcs the 
fact that all propellers were rotating at 
the time of impacT. 

ANALYSIS 

lla/arclon.s svorking conditions thrnughout 
the mvc*stjgation of this accident made it 
difficult to examine adequately pertmciit 
components of the aiicraft: howcs'cr, there 
ate many known faclnts and the careful 
consideration of these is presented. 

It is ohvious from the established flight 
path that the aircraft des'iated from the 
planmxl route a numher of miles to the 
west, of course. .Mthough svitnesses close 
to the .scene of the accident were miahlc to 
positis’cls* identifv the aiic*raft thev sasv. 
in the light of known facts it is riasonahle 
to assume that the aircraft seen was the 
Lhiited C-54, Therefore, it can be couchided 
that, considering the weather conditions and 
moimtainons terrain, the aircraft w*as Hying 
at a dangerously low nllltude at that time. 

.\ U.\L captain testified that it was 
normal procedure for U.\L pilots, during 
a climhout from Dcmcr under \'k'R con- 
ditioiix. to fiv scs'cral miles east of the airsvas . 
lie said this was done to asoid incoming 
Iow*.flving aircraft w*hieh nsnalh begin their 
Ictiiown near Tort Collins, Colorado. I'his 


Mechanical Engineers 
are putting Electrons 
to Work at RCA 



. . . and now , mechanical engineers 
can help create RCA’s advanced 
airborne weapons systems 


Mechanical engineers arc particularly essential in this field, for 
desired performance characteristics are running into barriers of 
mechanical iimilaiions. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 
powerful weapons forces. ..such as airborne lire control systems 
or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to (it in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 
and altitude. 

Today, RCA has openings of interest for mechanical engineers 
with e.xperiencc in: 

Vibration and stress analysis 
Electronic thermal design 
Precision mechanism design 
Electronic and hydraulic servo application 
Printed circuitry and transistor packaging 
Electronic equipment packaging 
Aircraft installation and structures design 
Environmental testing 

Positions for both Junior and Senior Engineers ... excellent 
opportunities for professional advancement . , , liberal benefits 
. . . Tuition Refund Plan for advanced education. 

To arrange personal interview, send resume to ; 



Mr. Robert A. Wallace 
Engineering Personnel. Dept. Z-13D 
Radio Corporation of America 
Bldg. 10-1, Camden 2. N.J. 


World Leader in Electronics 

RADIO CORPORATION of AMERICA 

Defense Electronic Products 
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SUPPLEMENTAL DATA 



Analytical Engineers 



Marquardf offers opporfunifies in 
the field of supersonic propulsion 

To solve the complex problems of supersonic and hypersonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Mai-quardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your problem and 
obtain a solutii 


puter specialist. Pro' 


physical system. Such 
design, building and test 
You will find a variety 
Problems involving conti 
jet and inlet control ays' 

If you would like t< 


ilication saves hours of valuable 


Jim Dale, Professional Personnel 
1B555 Saticoy Street • Van Nuys, California 
Telephone STate S-8361 


marquardf 


AVIATION 


FIRST IN RAMJETS 

Van Nuys, California • Ogden, Utah 
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Produaion design engineers at Rohr will tell you there’s 
no time for aimless wandering with blueprints. Every 
man on the Rohr team knows his job, and benefits 
directly from doing it well. 

Rohr, world leader in produaion of power packages, 
builds major components for most of America's leading 
ait frame manufacturers. Rohr’s contract backlog of 
$223,000,000 (nearly 40% commercial) calls for 
immediate expansion of personnel and facilities. Per- 
sonal advantages ate exceptional, recognition is fast, and 
permanence is assured. 

Your opportunity at Rohr plus Southern California's 
all-year sunshine offer you and your family the happy 
living you seek. If you are an experienced aircraft design 
engineer, enclose resume to J. L, Hobel, Industrial 
Relations Manager, Dept, 39 


WORLD'S lAROESr PRODUCER OF 



AIRPLANES 



sjrssi: 

illiliill 



BOAC Averts Strike 
Of Flight Engineers 

BOAC has pras idetl a jump seat behind 
and between^ the pilot 

^'^Machai^t Navrand A.r Line Officers 
Assn,, which teptesents the enginect.s. 
opposes pcrfonnarrcc of more than one 
function b\’ the same officer of an air- 
craft. British Air Line Pilots Assn, bc- 
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WHO'S WHERE 




re.). United Air Lines, In. 
s K. S. Maionev. dcccsset 

rhank, Calif. 

.y productr"Ra<lio 1%'isio"! 


shoot FOR the top! 

with 

Chrysler Missile Operations 

Detroit, Michigan 

WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 

DESIGN 

LABORATORIES 

and 

MANUFACTURING 

for 

Engineers with Experience 


in 

STRESS • WEIGHT • MECHANICS 
HYDRAULICS • METALLURGY 
ELECTRONICS • AERONAUTICS 
QUALITY CONTROL • PNEUMATIC 
TESTING • GUIDANCE AND CONTROL 
ELECTRO MECHANICAL PACKAGING 
PRESSURE AND TEMPERATURE 
TEST PLANNING • PLANT 
ENGINEERING 

TELEMETRY • INSTRUMENTATION 
ANTENNA • TRANSFORMER ENGINEERING 


TOP 

CHRYSLER FRINGE BENEFITS 



These are permanent positions in suburbon 
Detroit, Michigan. Moving oneJ relocation 
expenses paid. 

WATCH YOUR LOCAL NEWSPAPER'S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 
«r write 

CHRYSLER CORPORATION 

Missile Operations, Personnel Dept. 

P.O. Box 2628, Detroit 31, Michigan 
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Now’s the time to get a 

50 YARD LINE SEAT! 


The Benclix Systems Division is the newest division of Bendix 
Aviation Corporation. It is located adjacent to the University of 
Michigan in Ann Arbor. lu function is to integrate Bendix skills 
and faeililics for systems planning, development and production. 
This new organittation is being expanded rapidly. It is a fine 
opportunity to get in on the ground floor of this big and im- 
portant nctv part of Bendix, especially for men who feel their 
present chances for growth arc not good. 

Specifically, we need men with experience in: 

SURVEILLANCE & RECON: radar, infrared, acoustics. 

WEAPONS; missiles, aircraft subsystems, guidance and control. 
DATA PROCESSING: analog and digital computers, displa>-s. 
NUCLEAR; reactors, propulsion, special weapons. 
COMMUNICATIONS; radio, digital, data links. 

NAVIGATION; radio, inertial, ground-controlled. 
COUNTERMEASURES; ECM, decoys, electronic warfare. 

OPERATIONS ANALYSIS. 

For an interview, write or call (NOrmandy 5-6111) Bendix 
Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 



MSCHANICAl SNaiNttm 

Prime Req»isites 
For a Career 

Nuclear Flight Propulsion 


• Good fundomen 

• A flexible Point 



Deyelopinft an atom-powered 

efforts of professional men from 
many technical areas. 



THERMODYNAMICS 
CYCLE ANALYSIS 
HEAT TRANSFER 
FLUID FLOW 

STRESS S WEIGHT ANALYSIS 
SHIELD DESIGN 
REMOTE HANDLING 
TURBO-JET APPLICATIONS 
POWER PLANT COMPONENTS 
REACTOR DESIGN B STRUCTURE 
AIRFRAME AND STRUCTURES 





Mr, J. R. Rosselot 
P. O. Box 132 



P. O. Box 535 
Idaho Falls, Idaho 


GENERALi^ELECTRIC 
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A1 being supplied by Goodyear to major aircraft 
manufacturers. Goodyear engineers had a hand in vir- 
tually all of them. 

Helping to outfit these winged powerhouses is just one 
of the exciting activities at Goodyear Aircraft these days. 
Important parts are being built for guided missiles — 
there are stimulating developments in electronics, radar 
structures, plastics, metals and countless other projects. 
All this spells opportunity unlimited for engineers. Our 
continued growth and diversification have required 
expansion of our engineering staffs in all specialties at 
both Akron, Ohio, and Litchfield Park, Arizona. Availa- 
ble for your use are the most modem engineering and 
research laboratories, including a large computer 
laboratory. 

If you have an eye to the future — and it’s focused on the 


sky — a rewarding career can be yours at Goodyear Air- 
craft. Salaries and benefits are liberal, of course. And if 
you tvish to continue your acatlemic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 

They're ch/ntp 6/^ fA/nffs Of ^ 

GOODYEAR 

AIRCRAFY 
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we want a well-qualified 

TRANSISTOR APPLICATION ENGINEER^ 

The expanding Avionic Division . . . with complete engi- 
neering, laboratory and production faciliUes . . . needs 
a man with these qualifications: 

Professional transistorized amplifier designing experi- 
ence, preferably for servo applications. Experience with 
i germanium transistory at elevated temperatures. Ex- 
perience with silicon transistors and diodes. The ability ^ 
to analyze specific equipment and specification require- 
ments and to design and estimate costs from them. 

Desirable additional qualifications: Experience with 
servomechanism design and construction, transistorized 
summing amplifiers, automatic control and controls for 
military and aircraft applications. Magnetic amplifier 
and transistor-magnetic amplifier experience. Working 
knowledge of MIL-E-S20I} and MIL-E-5272 specifications. ^ 
We want a man willing to do a job and be rewarded 
accordingly. For further details, write or phone Director 
of Industrial Relations in strict confidence. I 



INERTIAL 

GUIDANCE 

SYSTEM 

PROGRAM 






Recent EE. ME 
Graduate Inquirie 
Also Invited 



To 

EMPLOYERS 
who advertise 
for MEN: 

When there are many ap- 
plicants ioi a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged are those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 

Every advertisement 
printed in the EmpJoy- 
menf Opportunities Sec- 
tion is duly authorized. 

It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with "Position filled, 
thank you" written or 
stamped on them. 

We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 

McGran-Hill Publisliing Go., Inc. 
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EMPLOYMENT OPPORTUNITIES 



CHALLENGING 

OPPORTUNITIES 


IN • Avionics • Inertiol Systems 

• Computers • Missile Guidance^ 

• Jet Engine Fuel Controls 


WITH THB ELECTRONICS DIVISION OF , 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



ill focis about your educolion, worL bockground, elc 
in 10 treol your opplicotion with Ihe fullesi confidence 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WIS. FLINT 2, Ml 


AVIATION WEEK, April 22, 1957 



ENCINEERS-SCIEHTISTS: TEMPERATURES TWICE AS HOT AS 
SUN’S SURFACE NOW PRODUCED AT Oi.’SAEROSCIENCE LAB 

New “Water Arc" Advances Nose Cone Technology at 
Missile & Ordnance Systems Department of General Electric 


When MOSD became prime con- 
tractor for ICBM Nose Cone de- 
velopment, engineers and scien- 
tists here were faced with the 
necessity of creating not only 
new systems concepts, new com- 
ponents, new materials and new 
fabrication techniques, but also 
the very tools and facilities to 
evaluate them. 

Meteors may melt on entering 
the earth’s atmospliere, but the 
relatively tiiin-skinned nose cone 
must come through in full func- 
tional order. To test out heat- 
resistant materials capable of 
withstanding re-enti-y tempera- 
tures, a new instrument was de- 
vised under the direction of the 






GENERAL^ ELECTRIC 
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ENGINEERS AND SCIENTISTS: EE’s, ME’S, Physicists. 

r' 

anyone can 
' make claims, 

\ but here’s j 

1 

GENERAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 

EQUIPMENT DEPARTMENT j 

' proof 1 

■| 

1 



has variety in \ 

available positions 

It's one ttiing to talk about "variety” In career opportunities. But it's quite another 
matter to actually have a variety of positions to oHer— and to be able to prove it 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and PHYSICISTS for 
RESEARCH and DEVELOPMENT 






'n'oI'your‘‘ii.d'lrTd!»i 


ALLIED RESEARCH ASSOCIATES, INC. 











iipuspsi 



EMPLOYMENT OPPORTUNITIES 




Searchlight Section 


BUSINESS OPPORTUNITIES 


DISPLATEO 

s£^“;sr.rr:r: 


EQUIPMENT - USED or RESALE 


UNOISnAYED 







OPPOfiTUNiry KNOCKS ONCE . . 

FOUR LB. 30 AIRCRAFT 



OXYGEN EQUIPMENT 

SALES t SERVICE 

REGULATORS — MASKS - VAl^ 
PORTASLES & CrUNDERS 
■m TlXED INSTALLATIONS 

f GOVT. APPROVED REPAIR ST< 

m AERO 


SALE or LEASE 

DC-4's 

Cargo or Passenger 

Heavy Floor and Cargo Door 

R-2000-9M2-Engines 
2876 Gallon Gasoline 
Complete Radio Equipment 
70 Passenger 

WE ARE OWNERS 
Ready to Go 

Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800*14 Charlotte, Kansas Gty, Mo. 
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SEARCHLIGHT SECTION 


WORK 

NORTHRUP TRIMOTOR 

Cargo-Passenger Transport 



If 

r.VH'vrlH? 

sones, radio and radar, DUE. Comolele 

S"S.'L!“LS..* *“ 

|=:5S“ 

agay=aa.'-a^ 

Frank Ambrose Aviation Company, Inc. 

O, - M.,.. 


ssir=.."?rvi'';.,sg 


NEED 

HANGAR 

SPACE? 

WA 

DC4 Skyraasters 

for June 1st. 19;)7 delivery 

Four DC4A's— One DC4B 


PSW R2000 I1M2 Engines 


W^otive\ 

Mr. R. A. LATTA 

Eastern Air Linus 

International Airport 
Miami 48. Florida 

DC-3 

AND 

CARGO C-47 

PA. 1-3351 

MINNEAPOLIS SO. MINNESOTA 

Phone; NEwlon 4-3571 

FOR LEASE 

C-47B-DOUGLAS 

atriy a»all«bl»— «ol in tnrvlen. 

Remmert- Werner 

St. Louis Florida Toledo 

TRANS-INTERNATIONAL 
AIRLINES, INC. 

FARRAR AVIATION, 32S W. MAIN ST. 
P.O. BOX m, ONTARIO, CALIF. 

Lodestar DCS Beech 

P. 0. Bax 233-M.am 48, Flar.dn 

SIKOR^Y “helicopter 
SSI l^pe H5A with Spare Parts 

NAVC0_^“«. 

AN HARDWARE & FITTINGS 

COLLINS ENSINEERING CORPORATION 
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EXECUTIVEAIR 

LEEWARD *' 

AERONAUTICAL 

DC-3 SPECIALISTS 
INSPECTIONS 

MODIFICATIONS 

OVERHAULS 

PAINTING 

REPAIRS 

ENGINES 

RADIO 

icfiaduJs yeia work 

bK wtUIng P. O. BOX 233 
Miami 48 FLA. 
bp pbcning Ttixado 7-5527 


EXECUTIVE LODESTAR 


c. .T., si'ivs.-.’?; i!.',-: V 


SEARCHLIGHT 
SECTION OF 

AVIATION WEEK 


DC-3 



>' TRADE-AYER COMPANY 


CURTISS C-46 







CANNON PLUGS 



ft 

mmf 




R985 R1340 R2000 


ENGINE WORKS 
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The sky is not the limit for engineers 
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LETTERS 


ToM'ing Winch 

[t lio£ taken me thit long to come down 
mit of the clouds about the vetv fine treat- 
ment you gave Oaude \\'itac's csceUeiit 
store on the H-21 tossing demonstration 
\Iarc1i 25, p. 64-65). l£ver)*bods' 
here ssas just as pleased as they could be svitfi 
the picture layout and the te.s:t treatment 
you gaso us. Our sincere thanks and grati- 
tude to all of you. 

with this story, and that is undoubtedly our 
fault. The story says tlial the electric winch 
that was used for the tosving was Vcrtol- 
designed. Charlie Wendt, president of .Ml 
•\merican En|iueering, has called nis atten- 
tion to the fact that this was actually an 
.\.\E Model Si) u incli. .\nd because .-kAlih 
nnneb nas a key factor in the success of the 
towing project. 1 want to set the record 
.straight with voii. 

lipw.yRD ]. Doherty 
•Sssistant to the I’rcsident 
X'ertol -kircr.ilt Corp. 
Mortoru r.i. 

Amplification 

I .should like to cungratiilitc sou on the 
technical accuracy of the article on the Bell 
.\ircTaft Corporation .-\ntomattc Carrier 
Landing Ssstcni that appeared in the 
Match 4 issue (p. J2-55] of Aviation 
Wee*. 

One point, however, should be further 
.impliSc^. 

llic Bcndiv I’ 1 autopilot inciitioncd in 
sour article w-.is used in the early flight test 
phase of the system. Later tests sscie con- 
ducted with a Douglas FID using the 
Miuneapolis-HoncvuclT Mil-l*) autopilot. 
5\'e have also landed successfully a North 
.\mcrican K-fl6 using a Lear l''-5 autopilot, a 
Ccssiu 510 W'ith a Lear L-2 autopilot, a 
Coiisair 540 with a Spern* A-I2 autopilot 
and a F-94C using a Wistinghousc W5.\ 
.-.utopilot. 

1 should also like to thank you for men- 
tioning the names of project personnel in 
sour article. Bell Aircraft Corporation, as a 
matter of policy, feels that corporate suc- 
cesses should reflect credit upon the indi- 
viduals responsible for them. 

Rooiri C. Sellers 
Sales M|r„ Avionics Div. 
Bell .Mretaft Corp. 
Buffalo. N. Y. 

F-105 Vs. F-107 

There is a news item about the F-105 and 
I•■1U7 competition in the Match 11 issue 
ip. 25) of .\vT.ATioN W'eek which savs the 
F-105 holds a speed adv.intigc and the 
I'*-1U7 has more range and pavload. I be- 
lieve this is an error in numbers, The F-107 
is reported to be the faster of the two air- 
planes and the F-105 has the favorable 
margin on range and pavload. 

The competition between the F-105 and 
the F-107 is more interesting if a compari- 
son is made between tlieit predecessors, the 
I -S4 and the F-86. In the Korean War 
most of the aerial combat was done bv- three 


of itn rfifutorH ott Ike fssuea ralacil irr the 
iHiiftaaiiie'i! eitilorial cotuiima. Adihesa 
leltert to Ike fCtUlor. Aeialion Week. 
.H30 W.42 Si.. Aew Vm^ 36. A. V. Try 

irriiers Kill be irilhbelil on reijue/i. 

good airplanes — the MiG-15 lightweight 
fighter, tfic F-84 fighter hoinber, and tlie 
I'’-86 fighter. TTve short range MiG-15 had 
a higli rate of climb and was verv maneuver- 
able. cspcciallv at high altitude, 'Hie F-84 
was no ni.TtcIi lor the Mig-15 in aerial com- 
bat and the MiG-1 5 was a poor fighter 
lioinber with its short r.iugc and small pay- 
load. 

'llic F’-S6 was both a fighter anti a fighter 
homber. -\v a fighter its kill ratio of about 
15 to I over the MiG-15 mav never he 
equaled ot etcccdcd. The F-S6’s record 
as a fighter bomber is also impressive. It 
held the world's speed record for several 
vears which gave it the ahilitv' to make an 
unescorted speed run to the target, drop its 
bombs, and fight its wav out against the 
amcking MiG-1 5's. liic dual mission 
capability of the F-86 could not be equaled 
by the NliC 15. the F-S4. or any fighter in 
the world at that time. This designed-in 
versatility made the F-86 Sabre jet the 
world'.v greatest deterrent to more "little 
wars " like the Korean War. 

Totlav in the near Mach 2 speed range 
there is an identical situation ot three great 

?liey arc the Russian MiG-21 lightweiglit 
fighter, the F-105 fighter homber, and me 
F-107 fighter. -All three arc good airplanes 
hut the F-107 is the only one that can 
do the job of the other two fighter air- 



Dritv botli in uiialitv' and qu.yutifv unless we 
build more fighters to combat their MiG-21 
lightweight Tighter. Even a streamlined 
atomic army with mobile missile l.vuiichers 
can not defend itself against superior air- 
power. The US.\F has two fighters that 
could combat the MiG-21. Tliev' arc the 
F-104 li|htwciglit fighter and the F-107 
fighter, ^ic F-104 is the onlv one in 
production. Unofficial reports about the 
r-|(17 indicate that it is heavier, has a 
longer range, can lift a bigger pavload, and 
costs more than the F-104- This was esactly 
the basic diflerenoc between the F-86 
Sabre jet and the MiG-15 before the Korean 
War. The Korean M’ar brought out the 
other differences that made the F-S6 the 
most economical deterrent to the "little 

LeRov F. Iversq.n 

5524 Elm Ave. 

Manhattan Beach, Cilif. 

Misunderstanding 

In the interest of acx'utacv- Isoth in stak- 
ments and instruments. I'm taking this means 
of correcting some apparent misundcist.iml- 
ings as depressed in the letter of your corre- 
spondents, Messrs. Hobicy and Davliv of the 
Canadian Aviation F.lcctroiiics Limited; 


which you published in the Match 4 issue ol 
.\VT.VT10K Wee* |p. 142) in answer to a 
letter ol mine which appeared in the Nov. 
26. 1956 issue (p. 122). 

In sliidung the description of the Kolb- 
man Infected Right instrument System 
as it appeared in the March 5. 1956 issue ol 
.Aviation AA'eek, Messrs. Hobicy and Bavliv 
seem to luve received the erroneous im 
pression that the altitude information pro- 
vided by the svstem was true altitude rather 
than pressure altitude. Furthermore, they 
apparently overlooked the statement in niv 
letter in which ! stated, . . this is a com- 
mercial development and the svstem wav 
designed primarily for, and in conjunction 
w ith. the scheduled airjine.s. . . ." Naturally , 
an instrument designed for this use would 
not be designed to measure true .altitude 
since all commercial living at least, is based 
on pressure altitudes. 

In trying to arrive at what they thoughl 
might be the true accuracy of the equip 
ment in question, they claim to have stativ 
ticallv added various factors which con- 
tribute to altimeter errors associated with 
conventional instruments. In so doing, the' 
arrived at a combined possible error of 
230 It. at an altitude of 40,000 ft. .Although 
the factors mentioned as contributing tii 
altimeter errors may be correct for conven- 
tional I uncorieeted ) instruments, a feature 
of the Integrated Right Instrument Svstem 
— the scale error cottcclor — has been en- 
tirely overlooked. This component is dc 
signed to correct for the calibration error 
w'Tiidv, from a practical standpoint, leave- 
only the enor introduced by hysteresis and 
the sothng error. The diaphragm hvstercsi' 
factor loses its import.vncc, because in air- 
line opciiitioij the effect is almost negligible 
'Iltc setting error is bevond the svstem to 
control. However, the factors affecting this 
arc being attacked on several fronts. 

that .altitude information provided by the 
svstem would be accurate to within plus or 
ihiniis 100 ft. at 40,000 ft. Tliis figure 
included tolerances for both the static sy.s 
teni and the instrument scale error cor 
rectors. However, since the static correc 
tions arc based on the assumption that tire 
error (expressed in feet) is a function of 
angle of attack and Mach number, rather 
than the classical assumption which also 
includes altitude, and since in practice 
tolerances are established bv making u.sc of 
Mach number vs. altitude performance en- 
velopes for particular aircraft to minimize 
the differences behveen the two assump 
tions, a tolerance of plus or minus 120 It. 
may be experienced at 40,000 ft. 

.As lor the stalemcnt concerning the 
variation in altimeter readings experienced 
by the eight F-80's at 56,000 ft-, I'm sure 
Messrs. Hobicv and Baylis have overlooked 
some of the r^orts on static system errors 
in militaiv aircraft. Ertots of plus or minus 
1,200 ft.'at 20,000 ft- have been accepted 
in produclion tvpc aircraft and, in some 
eases, errors of 5,000 ft. at operating alti- 

Evf.rett II. SenaOEDER 

Kollsmau Instrument Corp. 

Elmhurst, N. Y. 
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FROM TOUCHDOWN TO TAKE-OFF 

WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


When landing, taking off or just taxi- 
ing, .safety depends upon the unfailing 
teamwork of everything that makes up 
the landing gear system. 

Retractor actuation, control valves, 
nose wheel steering, power braking, as 
well as wheels, brakes and shock- 
absorbing struts— even tires— these are 
the things that make up the complete 


landing gear system. .And it is vital that 
all components function together with 
split-second accuracy and efficiency. 

That is why Bendix* .specialiaes in 
complete and integrated landing gear 
systems. For, components that have 
been designed and engineered to work 
together give better and more depend- 
able performance than any arbitrarily 


assembled system. The components of 
a Bendix landing gear system are 
engineered as a matched sec, then 
tested and tuned to work together like 
a trained crew. 

So, when it comes to gear for landing, 
think and plan in terms of a complete 
landing gear system. Then we suggest 
you think of Bendix and Bendix 
Products Division at South Bend, Ind. 


Bendix South Bend, 





NEW STANDARD SIZES! 


One of the Navy’s newest and deadliest "birds”, 
Chance Vought’s Regulus II — surface-to-surface 
tactical missile — uses one of Reynolds latest 
cost-cutting developments: a new larger stand- 
ard in aluminum sheet and plate. Aluminum 
sheet and plate, 60"xl80", is now a Reynolds stand- 
ard in alloys 2024 and 7075 in gauges .032 
through .250. 

This new standard, developed to help add new 
economies to aircraft production, is another ex- 
ample of how Reynolds goes beyond meeting 
material specifications. Whenever aviation ad- 
vances, Reynolds Aluminum advances with it. 


Reynolds technical services supplement custom- 
ers’ design and engineering staffs — make Reynolds 
not just a supplier but actually a part of many 
industries. 

For details on how Reynolds can serve you, 
and for complete index of Reynolds technical 
handbooks and films, write to Reynolds Metals 
Company, P.O. Box 1800-TJ, Louisville 1, Ky. 


For below-mill quantities of AND sections and other aircraft 
shapes, contact our specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 W. Imperial Highway, Los 
Angeles 45, Calif. Telephone: Oregon 8-7621. 


See "C/RCdS 60/”, Reynolds exciting dramatic series, Sundays, NBC-TV 

REYNOLDS ALUMINUM 


